
PROCEEDINGS 1967 

Volume 1. 
AGENDA, PROGRAMME, REPORTS 

and PAPERS 

40th CONVENTION 

15 th to 18 th May, 1967 
LOURENCO MARQUES 

THE ASSOCIATION OF MUNICIPAL ELECTRICIT, 
UNDERTAKINGS OF SOUTHERN AFRICA 

4 lie< 

1239 

VERRIG TINGS 1967 

Deel 1. 
AGENDA, PROGRAM, VERSLAE 

en REFERATE 

40ste KONVENSIE 

15ste tot 18de Mei, 1967 
A LOURENCO MARQUES 

DIE VE'ENIGING VAN MUNISIPALE 
ELEKTRISITEITSONDERNEMINGS VAN SUIDELIKE AFRIKA 



Presidents of the Association of 

Municipal Electricity Undertakings 
(Southern Africa) 1915- 1995 

, 80 4 

L Mwil 

Presidente van die Vereniging van 
Munisipale Elektrisiteits 

Onderneming van Suidelike Afrika 
1915-1995 

•K T # 3, 1 
]Il ....'N J ..i RT' 
Ji,lianit'* 

19]9 57 1917 19 & 143.1 -26 

To save money, time, engineering and manpower use d•*0%4 
NRS specifications NR5 



[•ic (./cleni•·an VME' 81 

•IrmhFrnurni·•An. n I,id {·,inli,('1/Knnluk Member••#i•vanl.id "11//ctil-/k 

[.1•k{.EAR 211(/ NA l{(I {.IN{• '[Rti!,[ M Ir .Ildn un di r 11·.I 

[.i·rni vmll Mr Urn Jr br•,il I P.- CABLES Mr• J:,in• Lnkle- 

[ iii'BM ./1 & 1, Ell•,O/. ip.:.i Mlild ./1.1.aia •ti,0 co n .··rnict[ Mr Min' M.reau 
]'.[)t'N[Ill•.:Ipl,11:1[' 

1 [!10:/ i.n·, 1 1 I M- G 9 Ta•lur 

%12-'11 r..'. BPK I L E Ful 
1 % (»4 & ' 144!4{) rE M,Ir W [.>•ili 

NICAMFI' ll,t,111{ ./.1.TD M ./,1.IYL[ 1)1'£[ley 
'Al«,Mr 1-1 1'(/ Elt PROJF. 41'% (PI 'I rl, M .y NI:all 

%,El,tEN'[Il I.- J. S•,une. 
',11·.Ry. & '.U'[+11 J,' ,%,• i Mr PelerN,· 

:1......' 1 13 1} MIR11,16-, 
NETPI AN C,r,%1'1 rl.•IG Mrii 'di . Pr•i 

3:(>][,U ()(}1• ••et'IP•!FNT (•C MrAndrN Bal 
}:NGINEERS 

NI'ES{•1•M El 1'•4r•,.'•,•••1% [:!11, Mi D Iini• (i= 
N[nAHER&UN[»It'ill IN' Mnr •.lk.1,· • d 1 11,!r 

W,LI• :41'0{,It•Er /'ir i I ./9,1/ 

r«#1.#,19%,11·I Ir Or I N,In,14 N[(>RIG[ivt[,UEMF'[FMI•(, I-[be.Smith 

It r & ./11 H M- "i,11!% E Wrlklil 4111[K, TE,114)1{*,1,%,11'ill'I, MrChri Yelnnd 

()*RAM •]'1'•'l I t,1 MT.,IJ¥Wiliniin ./t/,1. k Mr I D Mul4 hler 

1•ATEN'11([) 1,}2, 10 %, ily!', 1,1'D Mr C I•,1 Jel kill. 'W,t/li.•1) E].](cllacin 1,0, Im Mr J '.i, Veeh!,1 

PHAMB[[1 M),1]liNK MI Jan B.1. swi I• 1,1,{)AH]) ,1•Nil,7,111,HER'i Mr J Al uridii 

...'R & .... M.lilian E .. .%TF,441'K(>(ilti..%[.Illl) 4,1- Mi. /1,1,!·P/¢n 

P[E'rERSE ]•(' ]/ & VEN'4,1/K Mr,r 1 P PI'ler4' .IN/l OG' C("'il>dll.TAM'Y M hui 1,]L Il,]n 

SE.'le·14.4 IP.,]11 I 
P[AN TRCH A»WX'[ATF INC Mr Hel•1 ••huld 

TK.'IR Mr lt#ne 
P•.De,K• '1 El,1.1 •1 •1' •,.• 1.'ID Ir'Idnw}l,ii,•J.Jil,i 

rinEHEcTRICAI a••114•('TORMANN. Mrliia:11,1wl 
POW}R EN(,14'le.,1/•• M.Lnull.•lie 

1·Int•·n AGE'C'IP]Y>liD M[ i.111]e9 %u Lner 
14)W' It •/EN I'l<(·]1'411'N MT P Mall=d 

I'KIll* ....i.1· 
POW•. TH H·«11{)(.IES[ T. Mr A[lall Willim 

'INK(' 11'[) M.li villier. 
PRAil.44(.....1'0 Mr W.3111/•cull 

U RAID(,1 'FNI*. IN';ENT.'11% M,i, Ilwn V,•I:'r 
PHk#Fl)! INFI•1«)1*JCTS Mr I).i[,1 K LLilll•Illil• 

1.Al 'In,Lt I Mr re. 'ne 
Plt!-A•nl•NTTECHNOIn€.IEN V.Vi NIEK • NK J [• &{ •EN{ )[E M:lr'r S[)el.•11. 

MT Mielid %1,mld 
UN...•..-/Elinut,• le Ps / 1-ge 

P]1•• El«: • 11 Il'.(. KN{,1''iRI<10, I.I N Ilk,i,n 
:HI'"R Ur L Wri,iaak 

F]UnE( TIVF MWITCHGEAMY, 1.Tn MI lu> Illillriweh r 
V•1 •:lel,Ilie% & *IL·• Ill Mn, 1411 Ne! 

I F ..('rklt tl.('C 1.1- 1 W 1/:, Wvk 

n\,·,) 1,1!, I•r•ins MI -d (,rJA[ 
Ill}(·11 TIIFM•,[••1)¥'.•WI('S Mr 112 n,InL •ch,)0[1•11 

WAI KE]1 1,1]'.DINE 1.1.. 1 MIM[. Mr kliki W:lker 
1•MRoll}IN'.Illit. Mr Mrl.in •1. 'leY F....... .' I 

NF•)1.1.K %11'Fr•™:} U 1.11) M• Mil.,· ' •ili•i) Wi]} .!1·1** 1 NX™E& U Ill\. I R J Spill 
M·!ti,herl/Lt·lN[,1/1 ./ I i.(}·4 ]Ci)W•1(1)% [Ne, M (, M.•izurhetti 

11(,( 1,t '11•,1 1[) I.lr A M Arn,•[i]JIb /1.*Il:•WK.N[*IN(:.... Mill la • Werb 
]104}1•11•111• Ir J] (,[r>lim; UP. N:{ t)*PloWER MI %111 in len,1, 

i'nwrHIi-li,i·.,i•nil.rn H ,)1'.(.n im·, i J. 

IN]] Ek E?.{.....: i.... M r Ril. Milrftiril W•UK EN•'ll•'6; ,19¥11'1[) •r •tell |4ll,•C 

114., El.kel'Rh d i ,1,1,•, •Flal{·1<4 Mr Frdnk Wht·clcj ZA[NA1ALINC 4 NI•rCIa••%%01• 

Johannesburg Electricity takes pride in its affiliation with 
AMEU and its pursuit of excellence 



Mfi i·'c H»lorvot AMEU 

AFFILIATE MEMBERS - GEAFFII.IEERDE.I.F.DE 

'Irm..r nimp•N.i./.;Ii, lid "nn...... /*.1,Ii,·.•Iallid .inluitikli,•:k 

•lrlon H,iJ.,Ii 
ni,(il:TH 'Fillit\,PrY·,1,11) 4-%.v.,Bwdle, 

1).1 '' ..1141... '11,1, M· L. J H.,itietl 
\141% El.ECTIUCAL. M'I %1 FMN MrGEli- 

DE Yll.Ern]•A Mooltl MIR .1. 
'•Bll Fl<R'•1.1N i•*1"I % / Mr M.iki .h 1/41, 

-•1,].'.• 1 P" 1 1.10 Mreirah,m *I 
•111, Pliw], IrrECH •191 } [.T]i Mr 412. Jelfrey 

DE[ LU'LA'• ( 1*4%1 U IN(, EN{.1.Flae, Mr]1.Mi•kr 
•14141'(••FR·IN·H•ltltKF'IING M•ClieHL•lic[1 
SER'll EN 1>,.:r, knu · 0·4 ·IF.( 11'*)1 OG• Me[>,Ir,11...d,• 

.../....1'N Mrirc•i•van Nieke,k 1)1 : ·1 ()11 I • }l R n u·:R Al,i, B.,[ S.•,•,lin 

\1$F.14[MREGIU)1 P Mr R Hard> }BE.11'11!/L/'RTIX,19¥, I 1'[) 

I-JuhnOi,i,w• ILLECT/lt { •1•I,F A{ ['1<%>1()RI]X •!Ill/•elkiuMJil 

AH:FNFIU.,(0\1'HOI 'm ill[) Mr ••un,n €;ri)bbl-la• ELECTRICAI 1•'4·[IL/'1012, Mr]C Baker 
A!,x,x·1 \ r[/I i N/,} 'FRICA!'. CAH[.ES I.]I) Mr Ke. Bull 

M M. 
'1 ('<),1 ...rl . '61' 11.1 • lili) M- Hill (im,i }1.ECT/l / Mol l ,/ED Ct'/PONFITS I- [ 

' 

ELECTI«, '•E'I·un.k /1,1¥10/ MI•) trel|:·wi·y •1.1.™)I< I.,Wa,k.,11'Vil.TD #Allnon Lau[0/ 

•[,•kl']t• Mr lac|.'i ||Id 
••.,ir.. ,]rrY, I.TD 1.ln, H.•LL Bi,Lill 

}1.Ek, ImP, A\CO!•>.1[ rING ENQ CC M• S C:u·Tacl 
•1.1'M,u··ip·,•i['rn Mr A[)dc[,151'r 

U>14•1'1-1('•('C ...lk/·DI.. I i,Ilir ,& i;•it'.1!'.111171<N INC. Mnil C &liul,£]1 

FIHIFill'*)1.Ki'. 
A•HI,1,{)rHI''Mq(PTY,1.'11) .r it,•h Willl.11:L 

'A[.......4./. P.1- Hern.•Il,1 •,!I•,L| 
•'I{·(P'!%,1'fll Mr W K I 'ket'Ir' 

11 S B FIGM IN &. E N,«)1, Mir I J Pe•. MIn"11'[1111'1} /1./*.i.rh,r 

....-EMME!.h & ..{'11<>!·' Mr] 4 We•/1. 
HAI.1.•N[•F.44.(•1•1•'.Fl[Vil.1.F) MILi G J Br•, 

Fl I [il. 011 Il'r, I I.I [> Mr P./ril 
.Al],EN]]E. &.>1111 •KE., Mrl),h,1.lehenburg 

(: 1{. •,1\RAB• & VENM,1 E [r' Mill'll"ire ]IkkA il'n, I.T[) Alr•,•I '•|1••11,•ii 

111 11.1 (}'4%1 i l AN'IN ™C. M I':i' k *d U]IC .11}MELECTHInl l'knnl•'1'N Mr Ali•eail' 

•;EC Al .1 1,1} t%1 R•:%11<14.•I M Mr ]/•1c * 
Hkb. I r J ! 1 M.wiwi 

i:FCA!&1110%1'1'&]) M· M 
11{H WERWi K.14 „InFNIN': #Kn,™Ciene[ih;,•11 

.-I'l.' 11//Ill,Inll.NI !.1 9 Sir,cil' B•'!71·1'1'F•%Rli:11·. Mnr 1•ril. 1 lebul,hure 

[.It¢]c·Ebell•H[*I IrRJ Curr C 1 1)1 '11>I ] I ve,No·I F Mir (,1.1 

H ' 1·INT. Mr R,%9(••in[•Ill 
CAHM I'RPT 1, {)[.]·IC. il't, i [.id Urhnr 1- 

1!AU'kER-•Il)1» I-•1{'.'• M: Iii . 94 -r· 
<'All,])' ' I[1·' •lnr 1 {1 Krn.inFE 

./.1 - (:Inillp/, L. 111 Trucm (11,11 4'ARill«)( 0•1'11..'.(:1..e. Mr . 1 ('alpenle: 
m I "11 Al I ,Il,ill I 1'1«*11.m/,11.til Mr'W Willi.All C.'.%1111Il' 11011,1.:'il>lvill' Mr'.Ir,uNMai, 

1•DI€1 Rl/1 14)11.4&'..." Mr Plrwr Mevel C]IU't 11 liMICAK• U IN,h[ •n 11,! X Ill rry (1 I' 
[1'.•X •ET M ii, Ei. ,•,•1,·ei 

('].INKNC/,1••MAl(,Ht. Il '· 1' (•Ollrnd,C 

r ..'I I i·el /,n' i [Il MI ]),Llri ki ii.·i 
RROWN'!4]•l.MN 

1.1 4'[.]NKN< •1 F•; '.!Al,{,1 ,!N Ur Paul Ul• 17,PHIn (ph>lid Mi.W 'di,uu,ian 

Hit/*/PARI•ElkN J.[EN CR' .... i ..[./. Mr 1&,c/ou[,nd>k 
€,0.1 0(. -- 1.\ 4,11€ Mrile.1,!•ABi' kIC•.VF.'1••'• llc. 1.1, .....'q 

]'•1)14 ™[10; [ 1 I} 

.....'ll,0....]11{''i.1,1/, MrAblr... 
CO'4RA[)1]i' I V ENTER Ir H J Ki,i·h 

KEN( [•It L PI• 11 W M-CONII,i,- 
4'0'4Rt])11.14 1 & 4.NNOTI m. •r G J Krduu 

-PI•F ---111)'.It ]D M• F 11 ./ic>tr 
• '(P•4()11[U IED POUER M, Il H B•:lov·i•/ 

....·IN :Ph) L. k.· tl F MIL, Ak ..,i W.L 

...1/ki .......14)..11 
•. .... rl·,'1{M/(I.%• 

k•IM)].}X ll'Mil.in Mr[Wvan/>1 
. I. E.:INKERI.; Mr M. hail Waid 

11<,]1[I /'l'.1/'Flt[Clar·I•11·rl, Mr,i,h,•1(:run. 
(·l!].1.11•i " ..ECT./'Al, Mr., "LJ "hil 

GEC ALSTHOM 
SOUTH AFRICA 

GEC ALSTHOM MEASUREMENTS PO BOX 148, BRAMLEY 2018 TEL (Dll) 885·3240 FAX (011] 885·1100 



Die Bkied€nisvan VMEO 79 

PANT MEMBERS - VOORMALI GE LED F 

Mnil· A Ander•4!,1 PRKI{}kit Mn,Ki,hi.1,•11,•1 

Mr W H \Ll'ridve P,[)RI Fl 17.AH- M.H..11,1. Ittltl. 

In,RV'u]Iev 11.. 11[11.h Mnr P A Nie],IJIO k!•.%NNA 

Mr J I I.nic FI'l' 'LE M- J k[ •.lu•,w•,• H'•RtRE 

M- K H B•,bek [)1!/1!•. •lr • • Mille J........ 

Mnr J J B•hon "%NI,Fltill'll'ARK Mr J ** , ... ]NT. 1.1 

Mr 1 }· |&1,>d•• PREI[,HI' Mu H A Nlti,iT>re VEREEN](;1'•(• 

Mr,r J 0 8!un 11.1 'r, El,[·B..H Mi F A Me'\'11 PRE1{)12!.t win 

M- (' R Bu'* kl·.Ilt}.Rl.E¥ M."Gle 'I .·'./.N 

r A R Can•»:11 1.1...F.U InrlawleMi.e IK2 '.FH%1149.. 

re Clu. 1)1'11!IAN M• PVE. Pagel ·.1(]()!41:F»•Bl•it{; 

nr DJ R C(in:.6,11. M '., "·E Mni N A P,ilk·ieler 1.11, roRIA 

MnrWJCnime PRET{)HIA u 11 .K]E• 11.1.]C 

Z li !+ • •1' Villier ..- Cul W J R.:.- ,11 {il']il.:11 *r 

I 

r . P '!0 Vi [le' 1/·H/All N In, C J .li•,man 1....11 

I CU•h IOWN Mr F H St h ile,% .U}lit!'.'41·.%]I. 

Mnr ]AD Fi•uhi•ler ,/·ET//'I MrT PS.hruu•. 1 REI)]('41)AL 

M• 1. Fu,th 'E•11./."RK M ni T A /*iu,• 11 •DPI, U. 

Mr J S Gamble Mo·,Mk[ B V,• MnrAT,Jn,0,1.lav km {.IMMIX)/P 

MrRRGilmi•u, F[%• 11€j•k MnrliJVUn•L•M•iwe PR,/rolt 

Mii, A Grul'rl' .t'...... Unrtlell.•riders[,u. /,1 'INEN.[JR' 

H Hal day 1•()It·1 %}1• PM 1 [•N ' Mnr(r A Ven• 9.f•¥Ele/)'41 

Mr P H 16-.ey ,:111% T[,WN M.1 Venwr 14!/!It.Vill.E 

Mr G 0 11•.,1/ liARARE M·ir ( hi : Ves[Ii FREI.]t]A 
mn 

MIDR /,11 ..1.N MT • I We.1.IC> <'R.'.[X' k 

M r r; T H.,•i•,ib••Il PHEn,Rli 

• 00900 

AFRICAN CABLES WENS U VEELS GELUK 
BEMARKING • TEL: (016) 23-1041 • FAKS: (016) 23-6103 



I HF AN%11( 1 t•* 1 •11 •.1( ·11'A l. F [.Fri Ul£ IT• VFRENI(.ING VAN MI IN,%,riLF, Il EKTRD,[rE]T» 
/1/14'/ 1 •KI/6% 01 ./1'HER. './. A •INDERNFUI•(.4 •[1,1 1.iKE Al RlkA 

'MUICE {* 10,h • oUL. 10/ KE'/15(JEWIN'. v 'r. 4/le K{)4/1.»IE 

N•,lice k hereby given iliaL ihe 4Ah Ginv,nii,in cif ihi A-o· Illerhy .ord bekend glm,wk dll dle V«rligbie Kenwn,i. i.i„ 

i·,•on /,11 be held n Liurene Marquo / thi .nue• ./ dle Ver€niging van Mun,*I El,ktrl.ill,lionderne,mil-Iri 
i,ill In the Agenda and Progruninic 11,%,icd her.u,h (nim 1/h SIL,delike Afrika -™f 15 iou 18 Mvi ]967. albei d.,[um, m 
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AGENDA AND PROGRAMME SAKELYS EN PROGRAM 
40,1, CONVF.,4 nir. Inir ...+•.4•[F 

1 111'4F: Ergincering Kkius * Ri,LI,1,1.,rie·." ... Die In....ru•. Kin .en Gren•. Nic 

MO•1)%'1, 15,h Mi,>, 1967 •ln'•InG. 15 %!Ci, I'M7. 
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Weleome w Lai,rence M,irques b> lh.· Pre.i,]unl, V.uclbmin: in .... Marques .,Ii dll 
tamara Mi,nie,ral 1/i. ei• M,irill Pre•idell. CE•In'ru 'lu'l.·i.1, 1./'ren.o Mar.ues; 
W.me ti' Cinvenlbin hy IiI .,in.. . Veruclkoming by dw k m.enxic dcur Sy ./'barc 
I:iyer iiI 'und.hlil.I ille MI,rgenieNer 'in Vinderhlilt•rk 
#ial ..penlng 0, Ihe .1,1-L],in Ely ./,am Amplel,ke Or'ening v,in 41,0 K,im·enile dcur 
bique Secr.ry fur Public Wi•rkq, Tr:ini•rl anil Mehun hlek . •ekrel•trls van Openhart WCrk¢. 
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rf Souil' Atric. in Mozamb,qi,e ./.ck In' Su d-Atrik.1 in M.sambill 
Ind.,ciion of Presdent; Inhuld 'Ing in die Pre,dent 
Presidenlial Addre. Pres,denisrede 

13,iuon 1 wrich/./ A [1]Ii,irn m •/1 1]mi•dag Verd.in' Ilf .....le 
•& ikeguiralion al Grfuren¢, Vrqui - Socie•Je .Il}n. Ilegktru'ie I K•nferenhitual - Sociedade de 

de .iudos Fslild•w 
2 30p.m Ral·ficalion 0, Act„)* Il Exe,ullic Counli[: 210nni BeLT/liA/l .n lundelir,/ van litvocr•nde 

11|ceti•n .1 Pre'lld..L Ele.t R,1,1,1 
Ame™lrn en!% li, CnnNI,(,Ili,in. Verkledrig v.in A•iriwwes•· Presiden, 
11.1- .4 .ulhe Co,in.,1 WDigin, win (lie (inindhei: 
Rep.irt i,( Secretaries Verkiewn• •Lin U• nde R,md; 

Verb'[kg •an die %¢kreta•L4,c. 

33 *rnment and .·freshmenI 4 (X] ri,Ti Vt·Til,igir•• en Verv. ngs 

Cock•il Party - Del du 'ama Garden' 6™'im %Unier-iiI Vaseo .:i Gana·iu,•e 

rl;ESDA,,1•th..1,67. ...AC, 16 Mri, 19,7 

'H>}an Paper ·11,•vokage(-ircui,Breaken.appll. 4,!,hnl Relert Helig,pannings-stroombrckcrs soo, in 

m th, N. Ii,inal .' K. Tranini,%sion K.1.1" & &,Ile 400 12,' 7[rai....#I kebruile·. 
*M- I R ...1 ile,ir Mrir 1, k 1•Lilneld 

1..ini DieuQsion on !95(£•nt/le./IN Wdi. H•Wrl 1.... Hes,rekin, e.r 1111(i·kie-narmirs 
..-i Refreshment laterv•I 1() 4) vm Pi,#e v r Ververs 'gs 
11-Lm 'ap,r: ··RAc•.h inhi Electral 'mer Engi 11 00'rn Refera u ·Nuv,ining in El¢ktries: Kras- 

ne,ring and R,=LIed Subwits at Ihe CSIR ··' by ingenicuriw¢k in venunie rilings in die 
Me,rs. 11 n. Anders.„ and 1 1} V m. W,k WNNI¢", deur Mnrc R B Andersen en J. D 

Ivan Wyk 

nic Ver:niging van Mun,M,pal, El¢ktrlhile,thenderneming4 v•n Si·id.. Afrika, VernglingN, I•67, 1}c•1 I 1 



12 •JI,m 1,•achcon Adio•iran•cni 123(Inm Verd.'cg vir •iddagete 
2.... D..5it)n en Repri . Sub-Conimitte¢s and 2,30nrn Bes•reking van Verglac van Subkom=5 eller- 

Repr*ilives teenuoordigers 

110 pm Refreshment [merval 1.30/. Pouse lit Verver.... 

4,00 p.m D.%/. I. Papers. 4./m ./.king I n Referale 

1/jpm Adiournmenl 5.00 nrn V¢rd'.ing. 
E.Ining· Concer, at ./di•, Club or, alier.ille Y! Ill¢/4 Aimil Konsert by Radie-klub of Bi©,6.oopvertoning. 

Sh,iw 
W.ENSDAI, 17 Me[, 1967. 

WEDNF.qnt/ "h Mil, 1967. 9,nyni Referlialies ler 1/leidlog van begee. aan belang 
91*•arn P.irerekes intreducing vills . install./.of wekken,le in/;ill•bies 

in(ere:1 (1) Gasiu'le insianasies by SONEK se Krag· 
(i) .5 Turbine Inslallation I Power Station of sentrale 

Sal'WEFE (Ii) Erls ]pai insta[Insic in dle Hawe .n Leurenco 
Ui) Ore 10£,ding Plant . Lourenc' Marques Ma,qu; 

Harbour 10.yrn Pouge vir Verversing; 
10 30/ m. Refr. hment Ime.al 11 00 Im T ed/·forum - Sessie .r Raldslede - 'raa.- 
11 00 am Members' Flrum - Council]Ir·s Session - Id- 5(i,kke van Adminisl•gic en D.gasie - In,ciel 

rniniw'rnlian lind Delegnti•n Problem, - Intro- me( 'n Referaa' dcur Raadslid n. G Kiplin@ 
duced by Piper by Councillr M '; Kipling 11.... Verdaging vir Middaget¢. 

..pm 1.un•hcon Adi.nment Nimi,1*ocke 
Aftcrnaon: Visits Annd Ily 
Evening: Free 

MONDERD 1/ IR Mel, 1967. 
THUISDA¥, •81. Mui, 1067. 900¥m Refuraar •'Enkele Aspekto val Straah. rligtlng' 

9 ODa.m P.Fur: ' Sim AN]ecls dif Slreei Lighting" by deor Mnr. J W. Smi, 
MT J W Smil 10 30•m. P,•i,sc vir Verver.ingg 

.... Rel»hment inler,al 11 M¥. Lede-furum - Tweed' S.S. 
11 00 an Members· Forum ·-- Second Session - 

4.1 Draagbarc To¢'te'lla mt vanaf Kentak50kk. 
I P.r'le Appli.... ied from Socket Ouilets- ./1. r,1 -Ingelei m. ·n Roferaa' deur Mnr 
Ir,lrod,iced by Paper by Mr A F Turnbull IF Turnbull 

(b) Earth Leaks& Prection applied t© Over· (b) Beskermi. /. Aard-Iekle, soos in B. 
head Lines Ind Dom.ti, Ins,allal[,ins - Intro· gro/% LYne en HI.shoudelike Installasies le· 
dime,1 by Pa, r $ Mr H P Smith ge./g - I./ci mel'/ Refernat .ur Mar. H. P 

...m /1/:hcon Adi,urnment Sm. 

2.30 p./ Members' - Ted Scnion - General 1230nm Verdaging v•r ML.age'. Forum 
- 

3 30/m ./r.shnic' interval 2 3[inm. Led:.f©rum - Derde Sessie - Al'emeen. 
400 pm Hon•rary Memb€rihip and Pres#lon . 31(I Im. loise 'ir Verversings 

Insignia; Closing Seisiar 4.00 nrn. Ere·lidmaa¢skap en Oorhand "g Van Ordetekens. 

..In IMITel Dinner lind S..Ill Evening Iliana Sl,AN,tting 

Holl Drei. Dill# lick' (ir teon:/ Suin R 30 - *lince en Sosiale Aand - ]10,•1 pol.ru, 
Kleredrag: Un'pal. ©f donker drapakke. 
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LADIES PROGRAMME FOR THE PROGRAM VIA DAMES GEDURENDE 
CONVENTION DIE KONVENSIE 

MONDAh IS,h May, 1967. MA,tMUC, 15 14« 1967. 
[0(na rn AN.ernli•• for ¢¢a a( C,cy .11 ..... .......F by ..e ....al .' ./. 
10,30/.m. Assemble 1,1 Hall. 10.10 v. ler./. in Saa[ 

10,45/m Opening lilli; 10.45 vm. Open Ing rnei Geb. 
W. me I Li,urenco Marga. b the P™sident Verwellaming in LAirenco Marques deur die 
of ..Camnin Mun•.1.1. Lourenen Marques Prebiden, van die .mars Municipal Lourence 
Welconie ki f.inven„in by His Werihip ihe M•Irmies; 

Mayor of VanderbIJ[Park; Veruilkarning by (liu Komnsic deur Sy A:bare 
Oflicial openi. of me Convention b• Mozi,rn die ..eniecster van Vanderbiil,rk 
hique ....fy for P.lic Wor• Trnnsport and Ammelike Openin, un die Konvensie dcur 

and Communiqtions; Musnmbi¢k . Sekrotaris ian Opcnbare Werke. 
Addrc•s by the Cons•d General Uir th¢ Republic Verv©er ec Verbindinge: 
4lf South Africa in M=.bi[.C, Tee,prilak dcur die Kon,ul·Generaal .n d. R, 
Induction iD[ P™siden' publiek •,an Suid·.Afrih in Mosambiek: 
Presidenlial AddreS Inhuld,2 ng van dic Preiident 

Presiden"rede 
tlneo• Luncheon Adiournmel 

6.(M)p.rn, C©ebil Party - Vaco . Gania Gardenh 11.iddag Verdaging vir Midda.. 

6%* Skemerparty,Ne- Viseod, Gama·tulac. 

TUESDA.', 16/ M., 1 967 1....Al, 16 Mul, 1967, 

400 a.ni. Tr ir /1 City - 1-,adi. are rcquesled o be r.md> 90n¥m Toer deur die S•d Dames word versoek ©m 

. Uir heMIN lor 'rans.,1 to gollect 1[.em bv teen N 4• ini gereed k = Im by hul hot¢11¢ 

*45 1,•,gelai,i tc w•rd am. 

Afternoon: Free· Namld/al Vry 

Ewimig. Concen / Radin Club, / altirnatively, Cinem, Al/,1 Konsert by die Radio·klub of Biuskoopv,crtioning. 
Show, 

WEDNESDA V. 17/ .#, 96, W.ENS'Al ./. 1967 

Morning Frce Oggend: VI 

2.,m ..loimn. -- 

4.30 p.in. 1.aill,•Il tr p aruu,1, Ba) - 1.adies are re[Lil!•(ed 4.10 n. ./Iril .. die Bal Dames word •ersook om 

. be =dy at their hold!. to be co![ected bY teen 2 ® nm gcrced le wees om by hui ]101¢11, 
tran,poit by 21)0 In •gelatii I word 

Evening· Free. Aiin<I· 'Ty 

I.IRRDAY, 18(h #y, 1/7. DINDERDIC. 18 ./, 1967 
Morn•ng· rrce 0£Hend· Vry 

3.30 pm Assemble / Socledade . Estudos for refresh. 3 I nr. V.reador by ./ So¢i//de . Est'.s .r Ver- 
.ents and C•03'ng Sew'in. lersings el die S....ing 

8.309.ni. Buffet Dinnur und Soc•al Evining - Polana 8.30 nm. Buffet·sanae en ....and - Hutel Fulana 
Hut D 6 -Evening(Long•r Shor'Fr:,Lk,1 KIcrellrug - Aanddrag (lank of kort rokke 

Die Vercni•ing van •un,Bi»le ElekirLSit¢i,sondernemings van Suidelike Afrika. Verriglings. 1067. Decl 1 3 



REPORT OF THE SECRETARIES VERSLAG VAN DIE SEKAETARISSE 
10 .. Pr,Ja ·And Manhe. of Ii' As40/1., Aan de Pre•iden. rn I ac van # Vcreniging 
M]. Pre•,[len[, &[,1.nien Mnr die Prbideni en here. 

IL gives m. groll plensure 1, submit 1.0 you .· Dit is R.pil iii vir n Luillginum orn aan u die vcrs#van u 
yaur Ays©cluilen or the [u•i·year Firip,1 endul 244h B Vere,illipir,g vr dic nia·121ar·lyd-k wai op 2, rebrua„. 

4}lilli AR': 1*>01)•1:El*1(:'1 h 

DI' is mc dicpe ]•d.. .i .11· adakondE. dat dic vii] 
lu.un...... pliod Giner- hy ",5 gLIL,]e Per-i· gedurende dic !+in· verblaglydp¢rk oerludu 15:- 

A 6 Kinsm:irl, ./.Ly 'll' Clcul A I....gi],Ct, 0• G Klinrin 'ditink·Fleklroic..se Stad'Inge 
nurball. 4. Fngineer member 01 . Aahoel•lail ne, un ....r. 'n ..nieu'lid van dll V.renging 
I. Payll•res,dell, 2ind [I.1,1 Men,b,r ]<,il (: G Ewor, Oud·Pre•,dell 'I en E.relid •an dle 
ihe .•so•iatioii ver•niging 
6 A [.... A.ociale M.rn'. (: A [hill[., A.I.,ai'tlid 
P C. (. din form.ly Muillural 1-I=rical ./. P ' (Im/den, gillise Munlilli Elekiroligniese 
nier ki' Cillia,inl*, an higincer Memlier of ihe A- [Imer .in Gntourna, n Ing.Jiurs[,d ./ die 
clili.in Ver/,Ing 
H 1 Gripper. M.nic,pal 'to,triul H Eng,Iller m 1 ('ll'- 'unl'.le Elekir.egnie,e [n/:nieu, 
k·1,%,m, an Fnzi,•e•T Member ellhe Associa(,en vin Kn»na, ·0 •ng¢nleurbia van Ale Vereniging 

3.1'/ I '(t R ' I)! I I. '.O( I tl I.N At•11™H1 1.IN•; VAN 1•11. VI.Iti·I•1•,1·•(.0 
Me,nhel• lic all L'A ire al [he I' n·unwances Ihi• lom [ ./ 1 ..al ./kil van die on.Landighcde lat d 1 I 

relied th: E.C./live G 'Inell . pi.[pim: ./ h.,].Inu iii 'hu {lie Li·voerrode Raad lodi# gemaak I / i•ni die 4- kin 
41!th C on/©11ii n i,ni,1 1967 'ind W 11:,3 I ore·day 1 ccl' I;,1 velille Li,1 1967 . M s[,1 lin Im gedur¢nd: 1966 -0 :end.ag" 
neeling m ]966 Anying 1,•rr LI... I.... 1 .ir,1 J./ pre Tegnicse Ve-gaderi. te 11/w As geag .an hierd,u i. 
•en,Irig to ya,1 fil Lk· fir* Ume .4her than J,JIn• 1,•c ,•ir •windighed¢ 10/lou a.,r' I n ver•]ag ve/, I. n /]pe,k vari ye:ir .en 0.1 .. ad,"i¢. DI ./ Aisilillion ./IC 4/I 11 ..1 .il n idrir dc' Die ....,ndir l.cr Lle Jit .beur 
puride,1 u reperl c,iverir,1 a period of more th,In one ye,i he[.us *urende die Dorlog™re. loodie normale iwin- 

Ihir, lig th• 4,)th ( i liveril I n meniber, I ill [. :i4ke•1 hede M v.10 die V•rcniging •irgeskori i' 
e-ider the Mbiptlen DI al, ariendJ -nailuLL•m fur Ihe Ged,!rende die hic Kon.Insie §al [.. 'er·Dek •ir• lin 
Alililtien .hich .pari from ri,JI'll I. iii ,]vercile ill,r•eeing w skenk han dll .mon *me Mi, 7..wysigdc unind 
.incomings 'h' haw ./red our rew' y•a I iiI„i 'el vir ,[il VeTenigin' - mi a ken n peging N on, die le 
*irikcs [he Din,Inn In n·pard loihe hold,nuoi conver.1,1, k..minee ..[ gedurende die .*lip: p. r jaar tevoursky,1 i.. ....1./. t is fur her pro>xed lo .end [1 I .ki. het .8 Le ./1 ni' dog iul .. dil kul. e va , die 
4[rurn,re .•t ihe hecul,le rounc,1 I. cLruln raatell,L| •,hml• 111• van /•,au,Ube konven*le& .ii.ls,er Dadi /,im 

and Ilie atienihin of .·8 oru,1 Brarchi·• I• dr,Mn ti, 11. I ail 
ih,n Linder [!liuM 2316> •ir ihe Props,d *COnb(,1/1.] ./.!re ueail,Le -*. l. 0,# :n lie· aandag van Sire' 
1.•Ci Regi<.Lil .r.inch i' •Ii,Ir.•I lu advise each corivent]Lin bik• ... ge./til ,•p dic 'cit la .Ar. ing,vulge kli,u-le 
prior . le el. 1/11 Di ./ In„iming C.xe,/'ivc a ilie ...· wl 220) van ille voorgesiL·lite nii,· 0 ( irir•dwel. van elke SireuL4 

rep. ntaiive on .,ch ine,in,ing ( oun,il. 1:ik wni g .1 uord .m ,]ke Klin•Cl™,· Ill k,nal' te 41:1 I n 
healing ./. lang,Illi ftir ./ firs' 1,nic i. draf, Con· ille Minn win ¥ verun•wordig.·r or Ji• Ir.konicilde Ite•i'.r 

I||||LAn Il•w, %I,Itclfith l|,Lil the /'.s•,•iation a«epls Englil' vi},ir,kil ,|le Tte4-r ill uerklikh,id verkic• wold 
un•1 • fr i ka:i - Ii' il% Ank mi lan,Ling. De this aspect. th' WiU die ]Me55,••in Malgchri,lk b,(rel hepria! di,Gat•d· 
roll. ir ilie F. emive Ceuncil has lon' h¢¢n 1, :icept Er/· ./4 11('il v r LN ce™le keer da( die Vervill' . 1-rge[& In Alri. 
Mh •nd Airlksans a, the orlk,a] lang,Jity,• uf Ihe Assixial,i,A k..in' 0 :y anirtelike 'le lan/nur Wai Lili lictrcl'. lai dit 
:-1 [,Irlhermore. li• Nrani ilum equal litill,. There has hc,n t.inkid (Ii' 11.-id van 'lic Uilvinerl-nde ladd um .86 
crili·Im ircm lime fi, lime n .0,rd 1,11. ine'll l in en ./riL .4 its /0 Impllike tale var dil Ver./.Ing le be'· 
nilinher i,I •aper, /,bmined to ,£]nvenlion: in the tuo lan· kou en linuenditn .ini .Iyke suvu: an /!h• mic ·©c le ken 
.Liage; bilt ..11 lime• ilie F.™,ve Cianeil hs eaeavoured nur n van lyd [•11 [0 kriliek LI,wespra .ier di© f.,i da( 
in %0•.irc ./. I kilh langulge. There & als• ben daar lile cuneel refurale in die tw• 1.,le by kimUnble, van 
crilic'. af il. 'tan<lard 'I 'frika,rn. 'hi.h lin· .4,peared HI ': Ver©niging ..:r ,% Ill, dildie IJ,ivoerendc R.i;m h. 
'Alt[ lions or le Al'Litil,1, Where 'i' his iakwn place. 4 :'ll prih,er uni relerate n ,Libel fule nart le h . Daar 
ue wnurely ..g"Ne rir LI/'hor omin' bul • 1•h (D .inure I• ihak Xn.wk uor [le g[andard VU,1 d12 .idluus •t in 
01,r f• er,di, .e,•r they be Englid, ur Afrlk,ians •peaking. /114/a. wn die Vercni,ing ..•I I.i Waar d t we] .· 

4 111, A•c,e,L• al' Municipal 1.larical Under takings iiI Liliher,1 Aflie,1. Pri,ce,Jing• 1967, Vol 1 



ihi,1 ihe endeavi,wrS Of 41! concerned Elavu heul, hi •ciure . lieur hel ·.rii *reg virskon lig vir enige 11,rlkominNo 
hir as possible, a comp]:Wh biling"] A-e·, il, n T.i .m:'b en • it La graa' al a. vric•...14 /0u ./. A.... 
furl •e: to••.ird• [his end ihe Linillrg Comnmice r*ne> 'i F.rel.rrekcnd ", llclerEekering ...1 alle betrinkkles 
*ed th© appo-' ll an ©mcial iur[ [Irn' Irinaler iipreg ge™i (ig hot om •ever ninentlik w •ru dai die Vi™nig· 
. Ihe Ag.'cia' . and it .' h pod i. t /,11] 1, I 'tili,nnil inglen vul[, tueeM[gi. Jnn verde,epugin•.inidill ve,- 

filel[1[> caube ful Canirlaint J,1 11- d red,on uli he com· 'cker Ici die Vaste 1- 'coniangs (11: aai.teling vaa 'n 
W.l ivercome. am?lelike dahydie verciler 'Ir die Vercniging gumaglig en 

An./r [a,tor which has had Ellrir to be coohiall. b' •ard *che.ip dal. m,1 hiurdw liykomendc hulprniddel. 'o,Lr 

Fxce„Live Council 16 1110 holdir.g i,1 alle retle,4 vii ine,·1,1,/ .d he F,caltivc klagtcs ir. hicrdie 4rband ni,w heelternal ullge· 
COUIC]l ResL clions nu. pluced in h./therines .1 sending Qi,1 -d 

IheJr mernhe,5 1,1 all•nd E•ecul, w 1 ounLII me,·tings ol Agic. I .nder taak ... deur d. 11,1-©ronde R.d ...ccg cultions s.l as i irs ka·,e pi i,vel ..cee,ling' ilier/g i. cir· niae: 'inrd, ts dIL· kiuisle van wreaderings wr die lit- 
min ins,ancus and •lops have boom Lukeri u h•rehy ihe absence v,im.I R:,ad D e her Cr|.li•gL WE,[ /1'll €/ p|ELI.,L• h•,L,re frorn the h-il i,wl 'il ,Tierrihen iII nur Fxceutive Counell ge[,1.1,14 i• meE lie(rekkirig [,4 (Ile stilur van . le lede ©m ver· 
'Ill he reducd Iii Ilic al»lu·e ./imun• plder ng% lin dll ./Crinde R.,de val, Ver•11'ging, soos 

er,% 4 n * e •orn, het In li•n·rnige .valle .rnstige problenc 
i,pped©wer. en stappe i. g,Joen em die a k+igh.id un lede 
win -% ll,(verende Raid ur I.,1 Luisdu•. lol 'n al·soble 
minnulrn LL· he•·rk 

TUIRT,-NINTH AD'••VIA 1111/: ..CLEN-DERIIGNI 1 1«•NVINS[E: 
Th e 10[h ( 01™tmlon of t• A-ciallon uas held 11 .,ir, 1. 19%le Kon¥c,·i.ic van die Verenigino M ian D.*Jag. 

Elin,beth Ir,ini 1 lic:ML.ly, 111' May 1,1 Friday. 14/ '.lay, 196S 11 Me, ini ./.8 14 41/ 1065/ rort Elilh,h gehou 

ne'lgal' 'el /0/0/1. 10 11.,11 .I,ahe 11 by H 4 W.ir & *ard,»6 ,& In per'. Fl L,beth •,rUk•in leur 
«1' Ille Mayul. Coull:Illi. {i-;11„irn Viuin• and he Oilk al Sy A.hare die /,Ligenices er, Raadslid (.iiani .ng. Url d e 

(»ning .4 (hu Conve,In,in iwi' perf,irmed bY Dr E J ammelike ••pening un N Kim.,1. 'aar:ence. ck,Ir /+ 
M.ira,9, Princlpali,flhe Ur,•0™ty iiI P,irl '.1,·ahe h. uh• F. 1 pre· 4£,rais. Reklor ./ die Univ•.ilcil van Porl r.]I:/·b. 
„nled a mii.·. thoughl-pro']king u'ld Ir™piring aili"" The i,ul'li Li•I r . keknde . in,pirerende rudcuclewerhet DI 
ti,11,1 ailendance i. rember•. detcglieh, rupr-,1,1 ve4. All, .,1, b.oni.g un die ..insio Jel I.....g©vaardigles 
eials, viq,kn• and lad • 1,unibered 901 •crt-liwii,JigerN, himm™hs he«ken en danic• he• 501 

bel,or 
The .nv,ntion inliked the (10]den Jul,110. iii 'he Aw, Ily .leenhd val flerdic Kin-sil i. dc (,oue lubi 

Gatien and .In Ii.lialf ill Lhe P™.idenl mumber: 0 11!e A,qi leumf- un dle •ercniging geuv, un. n.imen• die P residen , 

Cilltl•n and al Dthers •],0 4, entle,[ al.r %,ncerM arpreaa dle l.de van ,•n die Veriniging ,4, I[/ Inde, 1,1.•4». ·'ll li. 

- HIN Warxhip A¢ MaY"r and City Councillors N ibrt graa@ ins Liplegie ..illierinp la·naor I ..lia-¢ d. I.ir@¢ 
Ell/ubeth Mr th=ding hes»lity cklend• on & 11™Ner en die Udsedilede v.in Parl Elizabcth helu.8 U 

memosihie *% |1 (h© anrials •f th¢ A,@sorial en, Apere d r b·q09(le....he d lat 1,0[le b> h erdic le]Dnkw•aid,ge 
eialion i,ali} "pre/:ed . H. We•/hip 'h, May'l ....m· %ele•.4// i. h ...... lan .ie Vu•... .,In iuil 

buT, 01 the Trun C unincil iiI Ultenba00 for lhe luispitalit• heie,in he! eny • il' ook 'ra,4 ons uua dei,i,• teen,- I 
Cul LW hy thal ·.elr. bi lhoBe alteliding lh' C,•1-11,1'n ..r Aghnre die Burgenkew- c, 1©de un ].• St,dvirld un WI,en 

lirecrc appl•,1,11. gi# iii ihe omcial, i l'or, F.liymbe,h t, b.,ge u *. /1 die gaswyh. wai d..1 Uidle .i, Ji .1•11 
thelr cont, bill-1 li •. organisatiM 0, ae ©€.nren[,en ] diegene u. dir Kenv,•sic ..0400/ h. ...d. 01% 

ha• muth pleagLre in placing on record the appreciati,ir..1 barl•·likr [hnk Aun .win die *Ilis,pal beailir[. vall Pilri 
Il| filr th•· emell[ 111/r/lur 1/ uhlch ihe PTe•,denr Carrit• ilili Elizabeth vir hui hydraw ilil die 'ir!•1,1,4,3'le yari Lic Ki,r, 
hib duties. I,£,i i.!> di i. cor.venlion. hui Ihrough.,1 an mieb vcnic Oek i. di[ vir mly ilangenaan, rill illmic dunk lien 

pe,tedly ]Lin@ turm af 0111.11 (,rn elill Lh•nki nre alie nion i,Ar die Prexiden, ·c bed. 1/ 5 .el /,1 Jle liek u.ini u i• ri•.4•Er, r decl to MrK Murray·hobb5 f,ir her *upp,irt and •4*.•lan•o iN, h . pligle ¥eryul hcl. nio alleen by •ulailha *I 'lie 

. inhaic nie. ili,lar i ok dv..ir•!eur sy ii,nerual ver|eng,[e 

€ .!al L·ren Ton * gaan ens innine dunk aan & 

I u-rarl'.b v r h..Ir .11. In In.ler./.ning. 
The first .per /1 1,0 .seiiled 1, Ili,N r £,nven,Ii,n uni Die eci,le rel'c:nal u,L, by hirrdic Kon.ensie g©10*er . 

·Tr•nsmihinn and [},stnbolion Line Fmlipn,unt" by MT A. A * Iril»,iMkin rid 1)istribilti.•n Luic kiuipment·,.r 
Middlecoie, S.. .Lircal of Standard' 1/ papur which las Mr.r A A Mlddlurne van dle •A B„in wr Sulndaarile 
Up ti le high stan•ard of those pr-uu* pilen'. ti} the Hierdic ./raa, ud¢ v.in di=lide 11/ 'I.-Juard u. as di: 
AgtociatieT, by Mr Midd]«Me •dI leng rendin a valuable •vat •In Midal¢ci•. vi»rh.11 .un dic Veren,@Ing geleul·r 
erntribituin [/ Ilie pr#t,lings af ihe A.i,=tion 1/1,.t iank •inthoil wilrd . n ul..valu Iwd,• 1.• die ,e• 

r. ling: val die Ver.liging 

ille Vereill:ing a. Munis,pale ElektmitcitsondernemingB van Suidellke Afrika, V•rrig(ines, 19r,7, Doe! 1 5 



The nexi paper . / p. tcd /:i 'n ··rr. rmer noise D. wl.nde r.forailt -S g.litel Transformer Naige I. 

and ils re/* Ln sl[LE by Prof. G. R Unizzli. Pwfessor of & ie,Int/,in L. 5/ '. deur Prof. C R Brazzli. Prl,/ or val 

Electri,al Engineering, Umversity of Wilwatenrand This i.luktralu•„•5/ Ing. i,urswes© aan .Ic Univers,Mil ./ die 

paper was a mest .....tive con[ribution Ind linked linii- Wl,wa•/niand Hicrdic refer.1 was n Ilitors .saghebbende 

Ied but inleresling 'Jssion bydrau en h. bep¢rkle do# inieressan[C bespreking ,]it.lek 

The (bird paper pruK•ted 10 Lh: enve' lon I.. [led Die derde .raa[ wa' 4ar die KonveNe ¥eurgel' i. 

··Some NaLes ©n Tnrilk" by Mr W Mill,1,1. 'hi,unlry Mem % ·N„nic Mtes on Tar,IM. d- M. w 'mon, crelid 

ber and repres=AL a ESCOM Thi ... .r tara ,·,1 ver•&#•dtger van EVKOM 'c kwes'Il •n tari•we 

alway& brin' for[h imereN[ing dibe•,Rsiea Ini[ thu' ma•I in ge' all. aaniciding t. inte,cs.nk bespicking. rn hierdie 

formative paper b¥ MT M,luin was yer, uell received hoiogs ins,ggewende refuraa, un Mor Milti. IN hail goed 

Thu final £.n¢vang. 
paper was / Mr I J Cha... I Ihc Pon 

Ii.beth Electncity Depanmen[ 8. uil enmled ·Mainre Di, I.,Ac refer; is ge'lier deur Mnr M J Cha,5,¢1. 
nance a a Di'ibuti• S 'teol - The .'er /- a pral•,1 v•i die }·Lukw,5Lici·.sdipartern¢ni val mirt El*I. ender die 
•ne and vas well r--wed tiWI ··Ma.nt¢nance of a Dis(ribution 4..· Hicrdic bydral 

Th. Merben Forum was a•in apprecialed Ind in·orra •.Ii prak•ieb van aard en is micd #ng 
tive liscussion on practica[ problems took p.le. Our thanks Di• Lede forum •as weer cens baic gewild en leer§arne 

arc cM¢nd,d 10 Mr. P A (hies for i/*Ing 4 QLL,2018*er liespre,ii'i wor prakti¢¢ problime het plaasRei'ind Dns I. 

grals Ins dank aan Mnr P A Cilles bellig Irs' lip(rede,19 The gocial h,Nhlight & the C,invunt!,in *us 1119 Jiih11ee 

"nquet and our 'hanks are exionded M all who a",ited in 6erer./•emeesir by hi,Tdic geleenthcid 

makin• [hig under:nk[ng po•sible Die -ale hoo:tepunt van dk Kon•ensle was die Jubi- 
almal bed•nk •at nieegcheb I las unanirnoush, a••ced Uhal 1/ 4.h Convention Icumbanket. rn ens i.11 graa# o 

het om h,crdic ondernerning ./Inllik te mank 
'he Association be he!(1 in L.urenco Mar€iue' 

I}ar is eenpan, b.sluit dat dle 4./ Konvonsie lan die 

Veren,ging 'n Linuren• Marque• gehilu sal •ord 

1066 TECH,!riL MEETING: TEGNIES' VERGADERING /66: 

The Igf,6 1 achnical Mee ing of the . alion •1 held nie lew,i,• Verga.rin' an die #ninging . 1966 

•n Znd May in the Cky Hall, Bloemfontein Our apprecia- is op 2 M. in die ...., Inlent....geb/,1 0/5 .il 

tion , extonded to,he Cit> Eleetrieat En,neer of Blocm,-©n. grna@ an' .unk beting .an die [Ick'rote@nicm S....enieur 
min and . stati for Iheir assistance and a150 10 111, Worihip va• moemfontein en gy pers,1neel v•r holk luilp. a•ok aan 

Ihc Mayer of Bleemfunkin and Cit) O-neilkin fer the hog· Sy Ag..die Burgern¢¢5ter ©n Ide van die S•adsrlad van 

pillity .Inded . [he E.lutive Coune,1 or ihe Ask©ation Bloemfui,Win wr die •svryheid wat hulle betonn hei .n dic 
•n th¢ ..cagion 'f the meen•g of./ Council held . coin'de litvourunde R•1 •an d.e VeriniBing b) geleentheid van •y 

wi,h the Technical Mueling [n hillding die T,!dinical Meet vergadering wat gehi,u . Im m. dic lognies• ..cring 

Mg, ihe Agsoclanon wag bteaking ne• grmind •nd ,. !.Wa; saagi ic val. Mct dic hoi. van die Tegniest VerRadering het 
atiendance©[ 117 pernin, wai rcasonablY balisfuitory although dic Ic,enl'Ing baanbrekerswurk ..en on die lotale b)- 

it wal fili by ihose who did ./.d that Ihe high slandard of won,ngssyfer un 117 pers„no m redelik bevredlgend. al- 

€Dntribulions and <I,SCUSSLOn ihercon warranted :reater 9up· hoewel lu: aa'wes,ga die menin# to...an .fi5 dal €he hee 
port rr,inl the member'hip. standaard van die bidraes en die bc,prekings 'n groter mal 

van onderst©un•ng deur dic le<le gere:verdig het Papc,5 pres/nled were iiI "Ranhing by in-ng of c.nillic· 

ion under feundali•ins" b, F St©vens, To•n Flecirical Eng,- Die referatc *t gele•er a hcL gthandel {,or "Earthing 

ncer a Ladysm,ih. ··Ealihing ag defined in the Factonct by mea- I ¢unducters under fctndatkin¢'. deur M., I 

achinery and Building Work Ad" + Mr P 1 HnE &. Sievens. Elektrotegnicge SliuINingenicurn' Intlysmil ... 

«iricil Ingincer. Roudeption, and · Elcetrical protection in, . defined in ihe Factones. Machinery :ind Itililding W•rk 
*ilh special reference Lo earth lakage'· by Mr E Tarchski Ace. deur M. r P 1 Hnel, 

Iici:trat.niew 

./ingenicur 

IZ 

van ..c•rt, en Fledrical prolee(ion ui[h special refe- 
/ addition. spirited dLSCU•Slen 100• pince on Rights of 

renee ,0 earth lillie.", dell ..r E Tarchaski 
Sunply and Ihe sh.)rtage of lechniuil r•ir•pin,er 

Ilicrbenewons he¢ daar lew,endige hebprel(ing¢ piaa""/ 
i,or Vo/rsicning,r.te en die u·kor[ aan tegniest niannek•g 

ME"FR'.HIP: 1 IDMAAISKAP: 
11: felbuing no· members •ere clecl. during me 1- Dic volgende nuwc led¢ a sedur€nde d•e luce Jaar .· 

yea. ended ./ Flbruarv./.7 e,•dig 2% Febri,Eirie 19•7 •erkic, 
· 

-li,r Memli•r.: R.,de.1,·,Ic: 

Municips[,4·ofFo•iviet.iria Dic Munisi,alitc' Fer' '4'icteria 

Munici/]11' 1/ K[ippies Dic Mkinisiralileil Ki,pries 

The A•ocia'ioll of Municipal Elemcal Under'kings of Soulhern Africa. Proceedings, 1967, Vol [ 



Me'N,na 11¢allh Cemnlitle¢ Die Gendheidsraad van Messina 
Municillatity of Hredal.p Die Mui# ii Bredasdorr 
Municipality of Saldanha Die Munisipaliwi, Sallanha 

F•gineor .Memb•r,: ./.ur·IL,le] 
I H Frascr (Adjunk Ele/rolgnies' Stadsingeneur I H Fraser (Deputy lity Electrlca! En'ller. D.rban} D•irban) J E Heydelrych (M./.re, Transvaal) 1 F Hyden/ch {Middelburg. T. niv/al) W F Cro'Je .. rban Areas Hal·11 Board] W F O.nic (Rmid vir die On.ild.eling van Buite- 

Ie. Slrailss {Sas,ilburl 51,%]Clike Gebiede' 
I. vall Nick,•rk (Vr>h¢,d) J. C %(ra,Lis (Sas..rg) N C Holing (Deputy Gencral lanaggr. 1.hannes burs) G van Nieker] (V..i' 
E ..hanan {L>Inburgl N G Hosking (Adjunk Algemene Be,Luurder. 

F ./Hulchon (Aist. City Elect.cal Engineer, Cape Joh:innesbu•g) 
'In) E. Buchanan [L,il•il.urg) 

C. M..... (..anha) J F M....In (Assistent Ele.tr/[cg¢,Les¢ S.Ing' 
n Pike (:01:stad) nieK]r, Kaa..d) 

F It R...son (C;cor/l A C .lallagh/n 'Sald/nha} 
J W. ]Ilugh (Deputy T.In Ell'ri•1 Ing'neef. Brakpan) E D Pike (Kokstad) 
A H L. For,man (Deputy Town [le:In.1 Ing/,Ir, F. H Rober'In Ii./gl 
.i•sbur' J W Hough (Ad/nk Elekirot/lic' S./51.gcnic/r. 
H A L Louw # tant To.in Elertrical Enginecr, Paarl Brakpan• 
F. P E. W. Trautmann (Lydenburgi A H [.. F,irlri,in (Aigunk Fle...... 'ad, ingenieur 

Roks.. 
A:olates: H A ! I.01,/ ..ient Elcktr.egnics¢ S./ingenicur. 

A. Me n Wils. (F,irt Vkl,Dria) Paarl) 
N, J de Jager (Thi,bazir,1, E. PEW Trau•mann ILydenbilr:) 
1. Clark, (Q••e Qui) 
V G €.c•Ng,4!cerdeN: 

Fli' (KIplies) 
P A Me D M W.% Ill Vic,•iria• ... (Oft'll in Charge, El/tricily Indenal:ings. N J de Moysi. ..r G...Imbi) 

J J G Clarke (Qi,c Que) lugo (Br. dorp) 
V .. .. floppiel 
P M L.'t...... in Bev« E[ektrisiteilonder· 

Technical 's•ia,e: nemirgs, M¢Rgina) 
W Barnard (Aist. General Manager Crechnical Ad.inis· J G H.,1 [....clor) 
tralion) J•hannesburB) 

T.lip.F ./I'•ler.c: 

/%,oclale M.,nhert: W Harn;ird .. Algemene Bc*ourder (Te./. 
D P de Ail,nini•tri•ie) 

W. l...1 ...... Johannesburg} 
/%%,wIni••Icde: 

Amlialic, I P de Wet loot·.....) 
TPH *cering (Pty.) LId. 

.:•„m,ic,·r•.: 
1linan Refractories Ltd 

....p 1 P 11 En'Incering (PI ) [td. 
innesola Min'n g & Manufacturing Co SA (PO·) Ltd rl•linan Rcfractoricg Lid, alled i,•i & Robb 

Minnesoll, W WIC M•ungand Mar,Lifuciuring..SA hahn (Pty)Ltd. 
Riillendon & Robb 

orth & Robernon (14¥ I Lid 
I. W Wiellahn 
Knnh & Roberts©n (My ) Ltd 

Tn,nirer. 
W G. .,rpl./. 

Thackey- transferred from Engineer Member 
W G to A••ciatc Member In retircmen' Thackwray -by afircdc oorguplaas van Ingen,eur- 
......p na Aggo'iallidnuals.P 

The follov.Lng res,*on, (tiok Mace during Ihe pen,id under 
le volgende het gedurende die verslag(ydpeik # .le he· 
dank· 

COUncillrr Memh= Rnde-tedc: 
Town C. un-i! of Livin.tone Siads'ad v:n I.,vings'.'Ie 
;tia Municipality Dic Monisiralileit Gat•ma 

Ile Verenglng %. MLinisl,nle .1•klrinite,L•i•ndernent•ngs van Suidehku Afr,kn, Verri:tings. 1967. Deel 1 7 



•.ngii,•er M••i,lirr•: 1,•el,il,ur-Ii·ill?: 

€ F !1:11! ' F Hal,11 

W ..1.5 W lie.ly 

ful,uparative niumliorwl,Ip 4,lro• ale n Die vergelbl,unde lidm.i.Lhkaps,[crs is se{,s volg: lili]®5 · 

S :. 
E 2 : d 

: 

lili I I 

16 : 1 5: 
€ou. iller Men,herh .5 14% Rudc-1,1. 139 11' 

Fng,neeT 'lelitheil 116 In0enie,Ir led. I16 121 

11.=larf Member. 15 14 Er' le, I 11 14 

AssoeiaIe 'embe. 11] A$9.illu.Lt'tic 31] 31 

Av,eciale' 15 €,ea.®•ierrde' 15 . 

81 9,) (,=Ilieerdeb *4 go 

.ellre,1 Menibli, A»·hede 1 ede 1 

lech,i,cal Ass•,ei,i,• N,1 1 1./.1.- (....le•rd/4 1 

'.11.[MiAKE: 
1 INAN•'1... Die state var. Inhornst¢ en Ullgale vir de verslagiar'. 

1•,IncomeancIF»nd,[•.re Accountsfortheyears Inder 
tcs,In¢ mel dic B ili,niwinle iwils :ip . FArillrie 1966 /1 

rewei, .la. 1*,her unh iht 1.*Sheets ag :L' 2Xih 
1967, sal by ge!:entheit van •ie *)% r k£,nvenhle li,in-e 

Febrilary. 1[*ir, aid 1 047 lili he ci-[lere[' a Il e 4014 € Liri 
lord line /1: Ii¢ dill ptibilk/le /:in "urdle 'In[:/ 18 vei 

ven, im In 'irder nol [C del L, lb, Di,hl li, li Liri el ih N R upi,1 1 mi' I.. lord die re.nlietale ni. h ermee .,n•pes·.i,or nie. 
thc licuunt• are n•,1 King #d [here-h liu( will be •de 

*dii salluleraan|Cd¢brskikhairzes[Nuerd *die kon 
aullable [0 men·her·:kr A q:•15,inein hamnre bel••een glidasie un di¢ belrokke rekerinE sill dil hlyk [Ial die in 
Inc.inle ./.pendl. re ·Aill be rerbled In ihe wn./.4,/ kii//h en lit.... bul.cdigeria liel n.· I ar ..rgely'. 
in th: aecrnini' in (ille'l,L,11 

Wai dio nowle -1 die vor",plinge he,rer, wl dil heTinneT 

In r.ard ·, the Proceedings, m> 1.1 report relerred . unra d.0 Ill Iny winge le'dag 4.WY& N n. dic kil .1 die 
the Uct Lhat from ilte 106' Prinedin» thew ihil lil he %,11»L ... in dll t.ki'ms ger.ligeur 4,1 /,in[ mel <lie log £,r 

lo ed'ing '•Illt a Iici 1/ emilting ill irrell•.•11 -Lile] |L dic iLit•kake'ling ./1 •ille, Iii lile lur. ke IQ nic DE,nr i. 

,•,i •uhq.,enlly douded ihal in ailillion, lie pirier'.. rup,),th, la[•r •ik he.luit dilt d ¢ relerlile. yerdile, en* i v.ut v•,or die 
ck. 'h,Ji ./ polilished .inr ie a .ineelitlia el iei+nic,1 • nsie o dic Tegnirse Veigndc-Ing Republi.:uy erd' e.ik 

nieeling ./Id not h: rerrinlil . /¢ Prieredin,9 ..u nie •aam nict die nowk hadruk sal lord ne Ilier,lic •ce 

t,An de,Iii-M ,ave resulled in very eonainh[¢ snvingi hcing ./.: .t diurte .le, da[ da. a:nsie'like lie.parl// 
*i. Th w·,iper.inon /1 menihers in retaininN lar per t•eeggebrine 6.on u,Drd Die :imelerking van 1./.,die 
in,ir,- reuird ·14 humer' puble.ha priar Ii. I niee,Irg gulkc wal wor 'n verpd©ting *!eer •.1 permaneni [e 

I ill I.*I,recialed bcuaar. %21 bale he.i, al pry, ge./el %,ard 

I -sh i. .inve> sil.re ./. hi I. m¢mhers or Ihe Ek Mil gring my innige dilriA imhring :ian dic lede vaq 

nal•e Con,n,Hton Ir. R. W 1.,4amann ke,nkner) Lind di, lomit„ 'jr G.lae. M,ir II 
R W 1 li•mann * 

r, 0. C. hia,hard, fur lice :.ist inee Jurinp 11,· p .[ L·•a nicpele/Mn: G C I ./bard wilii,11.,1. enun.ler'ing 

gaurende die L.... YC•rR ..e mar 

§'rMk}.KST'k],E: 
It[ GIONAL Blh N( 1% D e . .eksiak ·strk,klui,r is ged,]runde die ver'llydrerk 

I he .1. 1.n,]cr rev.el ha, heell rhe expan•ion iii 1. 
uilgehrei deur dle st•Nting Vlin [ile Ilikl.e G,Wie I.loe,9 on Rha 

Rog. nul liranch Nirill[•il ..h . 1,irl'li•n of the 6,ind 
disi, Dit is Immer da, dit icl d•er III mo,lik wag om 

H'ipu arid KINes,an 'ra®heS. Il M r¢#reiled thu ii 11,vi nni 
n tal: daar te Mlel orn die Rake van die 'ry,lat c. ickere 

yei been touncl -sible lu &/![Jh I 1)ranel, 1, handle Lhe 
aantiggckle gehiede le heh irlig nie 

O-gt Free Sfak and cerlain £•rca& colll,guL,u• ilic,L. 

HAL HUHI.INNE VER(;tl}Flilli V.N DIE 

,111)-,EAR EXEC, IT, E MEE.'[INGS: 1.11 W)EHENDE R' I D 

Tlie M Id·ye'ir • uu,hw. le,IL,·1.1/1,] 1, 1965 :ind 1966 th· halfiwlikic ieriwdering• van die Ultvoerende Rand 

(ook Aue In ViL,iderhuiruik •nd lohanni*b• rcipec[ively ged,irend: 1465 en 1966 1. 0•derske,delik iii Vande/i,lea•L 

Ir, h..ill ur 11. President and Exicut,ve Gionell, Ell= . kilianne'lir: gch® Nam ' di¢ 1•reside·,1 en diet]L' 

8 lb,5 Ah LIN'liall n, M i,ri,e,p;i[ Fle tric,1 Lnd,rulk,no .4 S'wihcrn Africa. Proccedings. 1967. Vol 1 



[hanks are ¢onveyed to Ilis Wurship Uw Ma>.ir /1 Vanderbii ve,rend, Raad ui! ek graug ori opregie dunk eorh,ing nan • 

... 11 g Worship I: M,oor 01 1/nalle.Jr. lind the CO,L]ri Agbire U Durgeme,Mer lan Vanderbiiliark, by Ighare die 

cillors el hoth Vand¢rbn.prk and .hainesbul I. 1he hin Burgenic©ski van Joharnesbug in die Siadiranckledc viin 

ri•lity extended . the [xecuive t•n ihes¢ •c•ions 6..u ¢1 I 4/derbill,mrk as Joharnesbtri vir hui gasprylwid [cen 

oor die Uinecren. laad by hierdie Felecal!,·•e 

NUB.COMM]TTEES AND REPRESENT;, riv ES: Sll,lk{MI'Eli EN PERTEPNWO,IRIXr,ER,: 

Th M..1 0, ihe varin. le,·hn,cal sub·committe:B et [he D: ·Acrkin./.ed• van de ..,Hril- wir ihe VeTe- 
A-i·Jalion as well ns eur represcalatives on 11[hr arg•niu inG - 61 as dic van di' tron-g sc verlecrwoer{Jigers or 
= .,iminue, w ner,uir aid il IN nol an M #4 iii c,in•> •nder organisay A neen, neg %,eudy I,4 en dit is air h rn,%k 

ad,awly th: debi members 0*¢ M thes¢ commi= n•emhem like laak ©m vadoende .lidri,6.king . Ree aan dic dank - 
1Lnd repTes¢niatives foT their uns,Inted effariq irn [©de aan Inerdle komitected© en verl•nwoordigen 'ir hul 

Ii#er.ecide >uer venk,Llig ,• nie 

M£'re a. .... I. Ass/cia'. I .1. ./. ur,in 
Dic Vereruging word inn toencmendc mate gewa, dik 

'llen I sho, n./c, ti. assi.1 0/er bodies er . subr/ [lir• 
ua me[ .r· kennisgeuing. om ander liggante belvilpsalim rernmmendE4won§ or pri,™D·.il on nit(r:. al ..t ./rl•ii,e 
I tes of om direkt: danhevelin' e[ viornelle in I dlen 

m .:Wievy Untlin'king, Thi,ge 'ho nrc lilled lipim U 
om'Ter.1 iate ./ v r Elekir ..enderne. inis v.in die 

bear ihe brunl of th• 1•rk are al.•ay, aullable hnd so•eh[ni 
•nd il p-,bl Li] And ,„iiI and •sis( in - work 'f 2hc gri,i./ bulang is. Dic,enc - g.·reere i. U. dic grilitsle ge 

ded•.e van hwrdi. rk w .en, 1, allyd le.ki•bl,mr In lind 
6,1 11" Our grawful Uhank; arc d•le in 'herr 

iip die een of dil ander *yie die r.,dige iyd om met die •erk 

In ord¢, 10 5/mline pr•Ked,ire lithun 11. A•«LI'l -ndic Verenigin8 behulpsaarnie wces On, ig wel,14nk li•in 

11 ..decided ,]uring dic perild Inder T¢Vill . .vablish hiil a e vei·.1,ild g 

StandIngranlinitlee con•,Btlng of ihe Pres,lenl the immedfEire Met die ©og op dit %·reornhi·iyn[ng ni'. dre rmer,[e werl 
Pi+Presiden, ihe [4esidcnt·elecl, 1*iher -A theiT respel ing van die V.eniging N daur gedurende die verd uglydourk 
Live Coux,Ili, 'epfc'ental,ws ;,nd th© Secr¢wles. ex ome,0 be lul oqi n V.Ne kon,[ce in dic [eue le reep w,il hesla.,·i 
ThiE commuie.,6 pr©•Ing . WASNierable as-ance Ln da. ult dig Pre'ident. die .sGrgetred' Pres,den' dle ridigeue·e 
•ng uilb nlatief5 01 urgency .Te,ident, icsame mel hulle '•nder*ke e R L.,ikverl- 

'.0/Td,g:rs. :·n die. Sekretarisse Im'lhalwe lair is r•d' 

bew' dat hi¢rdle K•innit¢c van ved waard' en hill• I'. wrill 

by d. a·handeling •al drirgende .ke 

%01 1 H A]:R,(·e. NATIOI•. j.1 GAM,11'rEE ON 51'ID·AFRIrk'./A•E NANIONAI,F k0411'FF VIR 

1/1 1.Ill/NA 11(• VFRLIGTING· 
Flir wme yeari th¢re hve been Ihoigh' on il,u .ir, Daar is re/, die 'gellip .%/ ill,c ged/gles #clii.el 

advania..„% ...d by whi,h close liaison cold h. eswh· 0,4 de riees vno•lelige .vyw waarcn imar noile •kakeling 
I.cd bet·.u:. S.INCI and our Associa, i©n 1 am ve' pla,ed tus'en dic Suld.A[r,ka:.e 'asialle K' mite' lir Yelling 
M be able . report char Juring 1/ pernid c..r revie• i{ en h.lie Vi,ren'Ing br•'ey//]I kn' ucird [•Il iN vir .y 
1.14 been agreed ihat rwiprocal membership be entered inia besonder langen.rn en, t. Iii ic. Ii,g 'Len dio ilaa. ge 

hel•een these bio •rgani•aliJns. 11 is felt (ha• nnly good c.in durende clic ve,hgt,dpefL helluit . orn .derler . lidmalt 

cume of this co·eperali•r bet·Aeen our re%peclive b™lie• *ent die twc¢ lignrr• te redl Dilar u.ird ge,nec' dal 

u i hierdie garreurking i Men "09 "Taers ke" 141/me ele* 
R G EW[!40, le: dinge gehere kan Mird 
f• Davidsi.n & Ewing (Ply• lid 

R O EWING, 
SC¢te/ri€9 namols Diwid·.en & Ewing (rdinQ I Bpk 

71' Mnieh. 1967. Sekre·ar,4.e. 

Die Ve,enig,1 g wir, Munli,Fale Heklri•ilci[Minderl:emings •an Suidelike Arrikar Verrlstings te,7. nurl I . 



HIGH-VOLTAGE CIRCUIT-BREAKERS AS APPLIED TO THE 

NATIONAL 400kV TRANSMISSION SYSTEM 

by D. R DUFFIFID, R.Sc. dEng) 

I lilion".ION Adas. lear Verecniging. a maior infeed potnt to & 
Early . 1963 the decnion *as /ken V.ial to use a voltage I Tri;ing!." 

. .. transmil ro•er 8©nernied al the rlectucity Supply Per=g roughl> equidi:Int frorn KImberleY and 
C,immission·g 16® MW Camden pewer station in the Caslern .,emforliein 

'Tanswinl i../ WitwaIersrard 1// conires. Sorne eighteen Hydrit, Icar De Aar. .huch WJM link wi[I the power 
rn,in. later pl,in' 1/ ex[rid ./ 401'V 'ransmission system blationi nf 11,0 Orang' Rwer Scheme 4,1 1.-]N 
hmilhwards . ./ Cri•e were formulated, and more recent. 

Droeri,Ler. near with the Beaufort Wost. . imporiant traction commencement of •ork on [[endrina power station 
0// supp|• roinI, Ind M. and Ir]10' power ..ion (2100 ... b.h on 
le Eamr,! Trlingvaal coalfields. furIber •an.mis,ion al this Mulder'@0ei, Ihe terminal subgn,tion some 20 m. 

-llage has been plunned from these stations to poinIS in the rrom Ca•e To•n 
Pret.. and Reef afeas and from Camden 10 Natal 

Fig 'rhe hingc' lines ul]1 be hetween Drnerivic• and Mulder5. 1 111= /•DI of the propescd 4*j·kV net- 
work Thc vle, where the # averall length of the trang-Un lines . the !en@th between substa- is approxi. 

9• m..& 261 Ca-in c- / miles The miles. map show$ Ihc posinon 
of th/ major dislribimon slntions that are to bc established in 
the .5.m Con'ning at•ention te 'hase •r ihe Cape lina Ihe obleet of this paper i' to ([15cus' 'he specinall©n 
for.hich plan' are wei[ advnn•ed or In which -,rk h.,6 and sclecdon ©f €:rc•it·breakers for this n.ilional 400·kV 
already commenced,lhere is trnosmisgjon §¥*cm 

"L 

r 
r· 

Fig· 1 

10 The Ass:xlarion of Munkipa] Ct¢=cal Under,aklngs / Soulhern Africa. pr•eeding•, 1967, Vid 1 



2 111/ S.Ell[.0*TION Of /[Glf VOL r./GE The *ge•cuirom 7*:ionihip• • :Ms circuit Bre sh{,un 
in Fig CIRCUT.BREAKERS 2 (O. Al home =ge after 'he circuit·breaker 15 sir 
nalled t. ope•te. Ic contacts part forming an arc whil 

Apart frorn th© vellaNe. maxinnurr load cuTrcm and •hnri 1¢n'hen, progreigi,el, as the e.ni,lux con,inill li move upalt 
circuit ratings of a high voltage circuit-breaker, all of which When .mcient d s.ne: has bc¢n built up be.ell ./ c•n 

arc fIX©1 by th¢ s>sterni takin: .mo account as far . po•sible, lae' inkrrup•lon of lh¢ curren[ Ii, ke; plli• Ill, 1,[ Very * 

its .mal ...pmen/, careful cons•deration mus' als. he a natural .Irrent zero. at .... paint. because / fhe hugill' 
gi... 10 'he following:- induclive nalure of lh¢ circu 1, the ve],age of the seurce E E 

pramb a maximum This Initanlancous valile o[ volluge. 

(a) The rat¢ of risc of restriking voltage (.0 up hu,u¢•cr docs not appear ,mmed.tely across 111' circuit 

pearing acr•s le open 'miil hreaker linla.& breaker wnia•s (if i• dd so bre.1136•wn of the gap would 

in,m,kiiately #ni arc €Aline!ion under •kll surel follow) due to the effee, Di le capaciance C, %.hic' 

possibli faull ecindli.ens was initially held discharged by •he 'ault and whieb n•w be 

(b) Shoit·]ine ..s gins t© Uke - a charge. In facl L and C form : series re 

sona. eircui[ with I natural freauenu, f= 1 and lhe 
(c) Agynchron:'15 con€licions 

. Con.lions likel) to give rise . severe suilc•· 3-mill 
voll/c appearing acreis C. and lien/ across 'he contacts, Li 

ing o.livoluip of the form shown, le imall amou' of res]5iance I ./ cir 
cint evenlually danring this lo zer,i. This hi:h frequency #ic of rise •,f •e•trik•ng vollage vottage I knoun as ih¢ reslriking voliage. or iralisie•t re· 

Much •s b..n nitten on the subie¢t of •crn rr•'s ceverY Vollage, (Ree Fig 2 (d) 4ich shows ihe current zer' 

Sumce to give here a brief explanation of ihe concept of rrrv region i. an expiinded time scnle) lind f©r le current inler 
and [0 men,Lon various ways of determining thus ™Linele' rkipli,in ·Ahieh ha; laken place lo be permanent Ihe ™te of T:Ne 

of /15 ' Its. must b. •#/ bY the rale of •[se of the 

Fig. 2 (a) sho- a portion of a typlcal high valhEe -1 dielectne uength or 14 medium bAcen the contuo 'llte 
work where a po••r source is feeding a fauh which LS io be rm is therefore a m•asure of the Neveri(y 'r the rec•ve' 
cleared by thB a.u, lieaker, As•uming a three·phage carth voliage the iys¢cni imp,•cs on thu circuit ·brenker i. the in 

fault thus cir,ui' may In the 'implest ter,ns and In a glngle stanl ••f interrilption 
phai¢ 1,5,5 be redue. I (h• .... Fig 2 {b). wher£ L . 
the ioial indu<lahce . the Nysiern limiting me fau[I current In •Nice the res'iking volla. will seld'. have a single 
and C is t. nat-1 capacilance to earth of all the .Lnrmen[ frequeney although it may consisl Dredominan[ly of a gingle 
- the •ide I the 'ircuit·breaker remote from le faidi fre,1,1£.. but uill c,imprise numeraug lomponunli di•Cring 

1. T'27 
.....'.4 £ ./ 

•F | .Ar WaL 

(a) 

(C) 

i.# =:22 

Ti ---64% 
<b' 

(d) 

FICuRE 2 INTERA,JP-•NOflEA•INALS•ORTCiRCUTINACINOLC-lv£ClRCUI- 
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in /1 ,£nm. an' ll/Ay Tii en.Lle ']la[ a cir.LL,[ frunkrr 
I. [/1,!ined 'h. is equa' I, ihe ar. 

re'UU,y VL,|1••ge ./Cray 
le %>*m u PI impos, under all p-ble •Ilition' i 

..... appareni th' an 'sl'mal id '11. rl. 4 •. sy.m 

.,11 prnduce -ih a •Ide Vari,·.y •I :i•cuiL ri,nnwci,i•„• mu•, 

be .ilit* pror /0 •luiring lo. ULe «W•-/.1 

. 6.Ot 
1.= I. M Lhe comphil> . /. cal:illatin. liwii|v•1 th' 

/1,1.-ILVenlelit nielhil tle[Crmin . .'je,/d sys,©ni rro'S 
las linli] recen[|y. b' llSIng a n.inliIJN Byslqrn o, 1,•n•,c,11 

analyse DiGital con,puler•, hu•¢ver |Idve Ilia iiiade Liu 

cal:ula[,/ir 01 rr.'s a si.pler and [4. m.),6 'Linve.nic/[ nu[(er 

and 'Lch 1, d.viec wat /¥cd in #m<.'e riwyery voilagc r ..0 

cend'[i» Jn ille C»missi•in 9 ,n,lial 4!*I kY Fro•ci·M hg 
' Ii'/ d ivpluil r•over¥ veli.. Ir ns,ent ebtam:J 3ill' 
the Nrildia made "ihil• Fi' 4 4.,u€ ar .nVelo?C •JVU 0| 2|| 
ille pn nts el.... The *hap¢ 01 Ihi, uirvcls typical for a 

h,Rh voliage po•er •ys,em 

2(2) 9•r•-Ii,le •ul™ 

Shnrl line or likinciric [aulls Js Mt :,anie given lo ll,osc 
1.1,11. 'hieh d'• I.I .ic:ur al ihe c·ire'li·bre./er Ler/'in.!s I' 

ile,!cled in Fig 2. hui '*lich occur on G I'no a short dix,ance 
up m. Nlly, five miley. fromihe circuit- breaker When a ifuilt· 50. lions 
line j.luk !9 Inlerrup,/ funxmissiol· 1 n¢ travellin• •av, pile FAULT MVA INTEARU»TEC 
mimcna glve rge 10 :i htgh·fr„•LI•le>. U•41/d r•cov•Jy 

FIGURE 4 ENVELOPE OF PolhTS CALCULATED 
1/ SYSTE61 rriv STUDY 

500 

L 

TIME IN /,CRDS=CONDS 

FIGJRE 3 RECOVERY VOLTAGE TRANSIENT CALCULATED 
IN SYSTEM r Trv STUDY 

The A. alion / Municip.ll Eleetriwil .1,1 erin•1• of S•ulhern •frica, Pax¢uding5. 1967, Vo! 1 
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n[OV[A Pfvt/9 an[AIC[I 

60 

FIGURE 5 :Hom' •il.I 

vi]11% comp.in:/1 liress the lilu I *ker c©oacts: I. ¢,irten .dll be iner™pied by ilic 1-•l btiker at - ' 
cemponer'L 11.1% 11 ve·y high nUC iiI rise, .d since Ihe short 
Clcult vol•.•rnl)cres re nul .LFPre,lably reducid, Ine,i, 4 prattical•v I m.,xmill. H•ae¥/r. lhe Vi fu'. an 
Ille lault hel'g only a 'her[ dishinc' from the "Mit·bmker, 
ihs hugh .ry 4 cou'led 'ith a hill sher[ cired' IVA i, rn,Urll, hut • hle valle equwl to. .*•roppl al;,112 
rulerring agam ..g 4. ]' impti.. 4 111'r' 11,1.ri/% uirl.'i<I Lh· line . IN miln[ i. tai.11. 'hich iS lhe /e-/ lillagc /•int 
en ihe circul,+break. ihan do normal terminal bhon ci•uil i./.ea. Fig I (b) Aftur inler, Iplui, 1,/li,ltage• ii, •eh 

& l'ault o•ndition m be Mns!.Ted is shuwn in Fig, 3 .idc .4 ilie qi.'illi,aker wi'll[.LUS ··re,ki,cr" Indcpendemli 
(I) Again. m thu highl> Induill' u Linuil 1,11' custi, Ih: 41 dilipul ./'ill,! t knt. ilill.."e sid, 1, Lk valuu F and 

........ 

....... 
FRO• CIRCUIT-EgEAKEI? 
FRCQUE NCI· 12.Hz 

FIGURE 6. SHORT _INE FAULT: LINE TRAN 51ENT 
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•n le 11* side I zero, Fig. S (e): the reeover, voliagu· ap 1. -,1-14 ule' . be an ..in•cl earihed system. In 

Fearing agress (he circuit·bfeaker is ihe dit•er= ©[ ih©se am,iurit te /•Nii'imate[, 2.62 
M 'nlipenden' recovery vuhages, /12 5 id) le freque,Ly The synchroDLSing current that fto•vs under asynchronous 
of th© line s'de component Ls Solely a JUnCtion of ihe len/h condition, prior to inWrruption of the circuit·breaker is dc· 
& the line between cireum·bmaker and [ault the shorie• ille pendern on (he Mud in•ance of the s•urces and the int¢r. 
distanic to ihe fault ihe higher ihe fr. lacy The nearer :he connectin: tic As shown in ng 7[al if ZA and Zil are tho 
fauU it te the circul[·hreaket however th snialler /111 be 101.11 »lem ir,danc€s •n el,her side ot •he circuit-breaket 
th' magn, tude uf Ii: 11, gh frequu,lc, compo,lent With .s •hen the agynchronous current wm vary accord* to (. 
situalion i, 1/ cvident thai ... mui . a critical ./ px,in[ graph e[ 14/ 7 te) for various rcies of ZAZB. The hish¢'t 
at which the magnitude e[ I. [ine i>•ei[Iation. coupled ./ curre. fious uher ZA •= ZII and ami,unts to 50% oi tile 
:he .]atively high rirl. will imrose le Never:l itrew: im thu psib]2 'hort cirk·un cuIren' I §he eirowit•breaker location. 
circuit-br•ak¢r. This di&•ance vhrie' 9Jnnewhat tkir djtierent This mny bc wen very •imply as follows· if ZA = zn - z. 
syslcm• and different circu,[·breakers. bu• •ypicallY ih •bou( at say, then the infeed from either gource for a fault at the cir- 

the 1 kilometre point, ben® le name kik#etric lault cuit·breaker will be EIZ. and Iho to. shorl·,ircuir current 

rig. 6 is an actual oscillogram of a high frequency line will bc ZE/Z: Ihe asynchmneug curient on .. .her hand iwl 
transientiak¢n during th¢ testing / a eir...eakir . prove be 2Ell = E/Z. c hal f (hc 'hart·circull curren, Thl5 il 

118 'apabilny o[ dia]Ing with •hort·line :'ault, an unlikely condilion nnd it Ls usual . assume thal the asyn 
ehroncus eurren, d be about 23% or che fun shor(-drcuit 

2 0> Asynchr<mouN c,Ind|Ii(i»N curreni. 

I under eeria•n, Nhaps abnorm/1, conditirms n circlm The rrn' under asynchronous con•lilons is usually com• 

breaker is ./cl 'pon to conir' a 5,ngle t. Ime heiween .0 para(>4 fow, The vul,age 212 01"ircun-brcakef Vb, Fig 
sources of generauon. it may be subiecI lo aBYnul,ronoiL% con- 7 Id), dil?crs only glightly from (huit of the adJacen' iource Ea 
ditions should the .0 'slems ial! 0. I gynchronism. and, following interrumion ef the cur•nt, Ihe V©Its#8 00 t. 

-0 'slerns inwreennected by a sinte €c line arc sh,5wn S.¢m % side of /£ circuit-breaker recours i. Ca .. . e 

in Fig, 7 I. The voltage appeurioN ner'. ihe (,pen circUit· latl¥Cy high frequency tian,ient. bul with a low a,Flifude. 
break. aftcr mt¢rruption ]S derende' upon 1. pia,c a.!0 uhile thi vellail *the System .side recown lith a high 
-twein Ih© •cinal -Itaga of Ihe .4, Nource. al thi insiann ampl tude to Eb. but v,ilh a low ETcquency whuch E he.rmy 

i) opening and on th¢ ./hod of earthing 'he /*miennrals damped due t© the preienie of the line 
rli• ga•e g•na rise to the highest willage is when Lhe [*(, Asyn©hron®% condilions mut in every case be In•511· 

syste,•15 u. [1•0• OUt 01' Chase The magn&[ud¢ 01 1he recovery gated en their ... il arriving at Ihe iorre' lal,les . 

,01 1:,st ' •y vary in ·214¢ up re . and. for th¢ Init of % hai voltage and rro . specify 

In 

pECENTA:C 

e<Q)14. ICE>49 
5.Sl[/ I -rsT[• e 

4/& 
<a) 

1/-'. 44.=.1.T'(IN .5=::'0.4«- 
8. 

<h) 00 

FIGURE 7 A•YNCiRONOU€ CCM),Tio•• 
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2 (4) Switching o,er,olt•geR 

Apart fra• co-g wlth shert eircut' conditions •peal 'NE 'OAAE" 
I whi,h have been deah with abow, a circuit.breaker must 

;•D operale 5afely during normal •itihing duties •ilhout 

in any u·.overs,ress]./. s>stem, vOL-AGE ACLIROS' 
CIRCUI1 AREAKER 

Cerain duties -Ily Rhe rige to ovene!•ge, in a 

Sy5tern (allowing switching. lhege are 
(/ The de-energ.. .f unload¢d transformc. 

(h) The de-ener'Ning of unloaded transmission knes 

(0 The ¢n¢r.!sing. or r¢·¢n.gising after a short 
tirne. of un[©aded Iransmission lines. 

The evervoll. lat occurs when swit•ing i. a• wn· 

Maded transformcrs dul to a condition knotin as current , vv v V'\•/\,/ 6..VOL.. 

chopping, •mibin• willi thi fact that the circuit being 
-[Lhed ix hughly inductive The nagnecigeng currtnt af the VOUAG[ ACRO. 
transforrncr •s smal]. of • nrdcr of a AA/* few amperes only, and 7RANSrCBMER 
the a•tion of mci ci•cua breakers cri .• current o[ * magn•· 
Ue IS to force an interruphon before a nalurat eurrent zoro. 
i e chill// (akes pt... This resull I a .........p 
p•irin8 at me urcul'brenker Lerminals produced by lhe 
trapped energy in 1110 tranhfi,Tmer ]nduct•ce, which ac. to 

malrillin the curTen, il posslblc. In mo• 1nsiances » 

emblishrn'il FIGURE 9 DE-ENERISING UNLOADED o[ th¢ •urrent doe, iake place •nd t+e actio• 
Ls ... repeated, per.. ni,iny 'imi' ali le current reduc. 
unlil final exienction isachieved TRANSFORMER 

CURRENT h.f ·c.,OP: 

U U v k 

OVEAVO-TAGE 
PEAKS, 

RECOVERY * 

VOLTAGE 

fc·l,LE[l 
TIME - 

FIGURE 8 SWITCHING OVERVOLTAGE 5 DUE 

TO CURRENT CHOPPING 

le Verenili•g van MLin,91•81/ Elekiri'iieits/n4•nemings van Suid¢[ike Afrika, Ver•iNt,•g•, 1967, D•/1 1 15 



0-<II) 

3, IX ·• i , «fl__ 

#I-. •EiT.i 
!4uci,I 

0-1 (e) 
=Cll 

(6' 

=ir,liqr 10 Wl ic„•c. 2.FR4TAGE5 -EN x er,ERC,31(G 
AN .-CADC. TRA,4 5.I.ION LINE 

A ./. ir an .......huuir,g c·lar" re'll' inr •mercd is ihi>wl, in Fj•. m (a>. .n th,• cond"Lon ihe hanb· 
ent chopping I reproduccd in Fig. 8: Fg 9 . Ii, •Lu'il Iri.1- line ./ vcr> mu•h as ii ci),•en5.r ind .en thu 
& .#. /1 ihis I,her,LI'llell•]n ehiTping curr-L !5 irlirupkl .,1, or very near, 11 naiural .ir 

roni mi. hy. 10 (b), 30 .irail In ih s ease being highl> 
Alihough 'urg• diverler: ..re invari# i·•nneci. li 'e camwillw, Ille .illage I. agairl near a Inax,!mlm . . .cle 

lerm,n,lk i. high .1/. tran6former' Und proude prnlecti<I The lin• I• 11,eL• isola.d! and thi peak •01[age M irappcd on 
i.%/1 li/·11 x-tching •urgcs t 1, nerlhele.9 de,irable . i. !in. 11 'he in/,uption 01 nrren· M rernianin' there !4 
limli i. iweratagcs .,5 lar as possible. Depending ar Ihe no:Lingc I .riousevelm..* occurring:ind[be line 'harge 
inwl,Limn 'Li-cldin'ion el the /*ma maxin,Ln· overvidiagth * even=]ly leak B. 
Incuir* M .*e:,1 2.5 and 2.8 1, usually speaed find 'i,anin 
ices [kir il u c,•cu.t·bri'aker in ruspici of 'i: duy are rcqi,ired Should i. cir,·u,i.brea'•er re... Il,!w,wh An' Fig 10 
•CC[,r... {b) lih,uJ• 0• thir' i. ample jA,ificail£in Mr Ihib happer 

a hall ¢>Ne alter iniernimi,in I. contaci 84 Is 
De 11. ing slri• 

Iner.%/ an -1.led ir.rnm-ion can :ive rise 
called iii)Lin W / I ll™tind liuce rail: rh:iNe v{,11,1. ./ si [Lia 
LI,1-1 !5 Ver> difft,enl . 1||LiS|[,Lle{• In Fig. 10 (/ 1!crc ' i.· 

. re,ider 'he .1.LI'>breakei ,cs./.free Th. cirum ,o,i· •Irlk' 1/ assimcd al Irc wor. insall when Il e ,.,!tage neriss 
ilie c,in.•15 is a ni™mum The lint· agii %•i,]r·.• •eu 

I Ov:,-1LJ•· fi,/r. ':41/Ld 'i 'IL ralil) LI' I. '& .LI. 04 - i.ill · 

Im, Lril,le/1 'u,W• In ne-,1.I. 1,• Lhu /k -i c d 111/ ....1. mn,·u iunr... and th. line musl .e 11' IDe ./ge / ilie 
il.Ut,al •.. /0 Ir• Thlk lakes lace b) lay i. a high ..ilency .•cill 

J \PJ\fly'J\J »\Al 

UM'/ IC< h".T 

IN'VD.AG' Vbrgu 

Y•L*' A[•SI 
WT.E.*,A 

FICRE 11 TRANhh, %'loN LIN- DE ENf Gr/,NO 

1A The A•= in /1 Munic,i• Fle:ir eal Underl.ikin. / Seulhern Aim„, 14•¢e•d,11•, 1967, Vol [ 



tlon the frequency /1 wh,/11 1/ de[Irill, ied by O. .rairele,6 'Ille 'lic previoii. guitching overvoltages discus/1, this 
I the source and thi line. A corr.polling high trequen. 4, of awrvolinge i-, a large ekle. indc•endent o[ the 
curTent Aows and if ihis • assumed . be inkrrupied at •he eircuii·breaker. alth'.h Ihe t#ing of the indil.,1 .]i.i• 
first zirn a vilkagu now appToximiliely 'Im ilriniuM pcal. phabe lelauve io on¢ another doei have an el#* Jna:nitude 
voltage .Il be trappe. un .e [inc. Repeated r,strkes L. •[ thu ovcrvnltages 
ihig *y ean cause progr-vely higher over-vollages. In 

pracece however, an *M!(a8¢ facior of 3 is rarely A Fnergising and r•en¢rg.ng overvokages can be greatly 
ceelled reductd. il necessary. by 11* usc or cl©8Ing resistors rh• 1„le 

E •nergli¢d 'hrough the Biorsanda 'horttirnelate, say m 
F]g. 11 . has bcun drawn from an oscilli,gram Inken 'lece,uls. ih¢4, are sh.ir•.ed b• ihe main connact• closing, 

during/net/crupli,mullbilll reMIr,ke' .Ii·/F.g t./shi.. 111/ line is 'herchy cnergised in stages and 6uiges 1/1 tike 
a drawing rrom osil]./.ail-, a similar dul ./.Lng 4 » ./. blueen thi *ouric and the line af' damp. by ': re- 

itrike, 

I le specificalion of HI circu.t·breakers fur line de 

energising duty, delai15 M the line paranGlers Ind ....h 
ef (hc line are 'L•en and /=Le.4 liught LIial wk¢• 3.itch· 

•ng out such u line,he ciralt breaker %, ill Ilin rest,Ike 

Energisin; unload,d bailsmission lines can also gbe rine 

to high ove./1/gcs. thuugh for an entlrely dilkren' reasen 

As,uming f.ir .1,•,pha the linc la -4:N, Li[ a lunlped Capa· 
Citan¢c. $ diu clrum breaker is clos' when the sourio /01,880 
. 8/ Lnstant:ine'll, r.iximum the /•r. u,Ne, 111/I' ihe h'ne uili 
aunin lh,s vt,]tagL by way ii[ a high ficquenc, transient •illi 12 

a p....[le approach// t.ice peak phas' yoll./. F. 11,0 

in Practite 1,1 courye .c line /4,n•rises .IN[, Ibute' 0!cm¢nts 
an• the effuel i,i /4 line transn [ime ar• Lhe naiur¢ ©f me -2 

*# cauge overvoltages higher in val• 1 he .(ion 2 
is fuillie. aggravated f high speed :•10·recliling Is c,}n'ide•ed 

Z 
'Inc¢ re •nergisine may occur u•en peail pfulhc vollagu 01 

ty ™PP-¢ polarity Ls trapped rn, Ic line. r,8 12 {b} 

0 9 o -h. 
IE VOUAG· / f. 

. 8 .J 20 
0 

0 0 PHASE 2...SED V 

SUPPLY voLTAGE (0, 

E ,- 

L,14£ aLTAGE 

+P HASE 3 CLOSED 

TIME lN MILLISECONDS St.PPLi 
VOLTAGE •u LL, 1 4/ 4 SENDING i./.FLI/ - DRIER,vER 

RECEIvIN' ENDOFLINE •uuLDERSvi[1 
VOLT.6[ IRAPPED 100 ... REACTORS . DROERIv ER IND •4DERSVLE 
ON 'INE 

FIGURE I3 ENERGISING OVERVOLTAGES 
[9:LRE 12 TRANSMISSION LIVE ENERGISING 

DETERUINED IN SYSTEM SWITCHINIG STUDY 
ANDRE-ENERGISING 

•IC •erenli,•g van Muni*ale Elekir,5ii.1%,md•]nerli•gs •an Suideliki Afrika, V•rrietingb •96,7, D. I 17 
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41// 0 r'. 

---4 

'r• 

Fig 14 

An exiensive,nves[,gation wa& made i. the erergisin• and posxih!, to decide .rhich Li r•u i 1-brvak¢rs i n ·he i.yslem should 
re igIng •T 1180¢; thai m•ghz am m the iran§mission he ..&. w A Iii'inc r.ilinrl 'Irl= Milch siudies 're 

line to I. Cre digital compuier .. used and ]/ Pi' 11 nilile it is ./10/ly by ® me.ins ulways iiI ens¥ malter to 

is /0*r plotled 'he '01/ge Wa»forms (hal uere obtai,ed m.. .. decibl. 
when the discharged Droari, ier ·· M,]Ilier·.,1 ui line -4 4.11. 

g.' frn' Drodrivier: the n•aximurr £,vervol·age faewr re- 3 n PEN 01 1,1{.11.VOLT/GE €'IR{'l IT-BREAKERS 
suliing wa• 2.62. Under ihe s•In¢ 'Di•n·. enndi[,•in£ bill •ith 

a trappid lar,¢. 'hen ihi ov¢rlihag• could be eillexted w 111'Ing 1 4.1,4/L[ 'Link al' the |UUOr€ [/ be eonsiden·d 
be con5idorably 'reaer. a losing reshior of 40(I ehn. in ./. ...Ing HI ¢,rellit·breakern UU(/ircuit·br•ker' ... 

serted for 1.yqk (. milliscend' red=d th: ma*imum.er available ihai 'll Lhe .ringeni requiremenl' i,fln d¢nun 

voltage fa,(er W 1 H2 Fron, [he results of lhC Stildi• it UE,i ded > The .,v.lilable tyrn m.» be elassilicd as killoul· 

I The A.*ocialion i>f Mul,kip,il Elect'ical U.eank lig• /1 Sinitlien Afri.,4 Proc,ecl ligs. 1967. Vol 1 
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(al Low 11,1•olume 'in·1,11 break¢r. inE reN-.rw . / .ve 1/ .1141 0, .ruping Ic system tran 

sien( C]/Ing r. ors lan bc fi(wd to most (b) Air·bla,I circuit·brcaker' mud•rn .1.S 
M Sulphur huuflu.iride (406] '·ircuil*reaken S. Circuil hri•kers are a Cilmrarativeiy nc• develop· 

Exampl• iii ih• 11™ Illuhtlaled In rigs· 14 14 un,1 16 niL·,11 The apera ing rrincipla ure lhe sarne as thow ol the 
ar...B. but •he eki,n...8 maurn !5 the ps sulphur 

low.91[-volunk. Ircuit brealon hu Conirle,ely "F he./loride and upon +irawin it i not 'Allusled to atmus- 

Planted hillk III arc,•IL br. ker. :1 vollag,K of 400 L. 'rd .here lit ex,ded irl' a rece.ving chamber for subseque•,1 
above. A nunilier 'it inle,luplers arc arranged in serie.+ f.]- e©•ress,- and r-Se 5. Ls ar..re·negauve p• i. 

hap5 lc,1 or nk.re e• •ha• ill, ]y In ve· formalionT Iind ./ [c' have .1 gra allinity fur fre' Cl=truns, .,111 M. 

conlrolled glmulteneoush frern li .1,ngle opor'(Ing me"han sm cellm dleleel· e pr•ip,rlie, At dime,sphen© pressul e Qu 11, 

which my h. pne•Inialicall> in iming driven Grading •apa ellaric 'Iren'h nl 'Ff. is over Ilict ./.1 a r and i.reases 

/*s und ..... all ./11... ./.,r'in parallel .ith cleh 44 -(h I're-re·. 21 ik presswi' abou• 144. cnn 

interrupler ens· 'en drnrib„,i·, „1 the auge he•en (14 • mi) gailg2 ihe d clectne •reng•h ij over three timcB that 

the /ieg breaks Closing rei,51,ir,; clin be aitommodatcd on . dir lind :]prir,1.1,·hu' 14' value tor o[ Al a result of these 

•o,ne demins. <-ta,dii,8 I•ri,peri,ch . ·he Nas. SF6,ircuit·brcakefs a,e i, 

v.,rilibly ahle . perfurn, 1/ %11nic duiles as air-Wait breakers 
AL, bl- circuit b•eak.,5 are .hap. MeN[ .-C fe[ this with feucrinterrup(ets 

cluil of duty in lili,JU·Ii designs thi loterrupter c,iniact, are 

.rmanenily pressurised, al[ 'll. ull .ar Int.,1[ng IIi. The :lin unh '11 HV circuit· b eaker, is naiurally to in- 

compressed air a• quenchin• medium M lioustd at fugh icrn,rt fii,]11 eilrrells in [he shori¢/ pess.e 'll.. In this 

*•cent le •e conhic x alld Lb eperated pn•urnalic•'4 May iys(em 91.illy 15 impr<•ved and (a.,lt .milge kept to a 

„r by in•i,lated rods€unneuing 1, air mot.•ra or spring driw' Inininum [t is inered,ble re [fink 'ha, de.fic tlic size and 
$ car,]1 ...tial DLTending lin ilic design grading eanacill'r• cernpla ty 'f modern HV eircull·beaker•. tom] interrupti. 
ar.dor reglors irc empled Fill AvcH dutles involvi·/ Al©5. n./.ire[ Itam [he instant 0, ener/,IN.... trip 
high rrr«, 1<) •h],h air·blast L•Ircul,hr•lk,rs are particularl. * il. 11,1 il .ire ell•reil©n in all p.:., ©1 (free •y,les 
•ensillve be is freqoenil> rmile . leu •ilin·,1, vallie· surch {006 =unl) atid & •re amrwn•v achieved. 

D e Vercii •ing •all h.f Llni• •46- 1 I©kir,Gile,[·.i:nderner,ling,. •.In Silideltk• Afrik.• Vi.rri•Lu*, !967 1),-·ul I 19 
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4 ' 1. 1]11·Hiu 'kill 1/K ]·lit ...1-u.1/9 air·bl' 're rited 173(Ki M VA 'i' Bix ser S interillpters 
400·kV NE1 W<,Wk •erph#I 

Tre Iht 4,Ni k¥ yard tu be energlied n ·Seulh Afric,L %%# Tlie cir=],1-hreEikers <i• order for l'erseus, rated 17,3. 
made allve at (an],jur' po.er stilion iiI Ihe beginnins I IVA arc of Frene• degign, sin.lar . :hi™; shown „i * 19 

Ee•rnber. 1966 rig . is a pliM»Lph nf Lhu 21.5lk) MVI, and like [he •ir<·i'il h.ciker: at Alla:, are permanently pr. 
air blabt circUIi .eakcrs inylidled I his sile. Of Brinsh maou- surised and have si'. series internipers per phas, To reduci 

facture tlege h ive Li•el'u •efles interrupIcrs per phuic and 1]gh suitchirg oven'<412*: tha· system studie• sho•ed migh 

Incorpiliate integral siquent.1 scri¢, isola i,L'' with 'hiN 'pe •ic¢,IT .en .Tlrg.. Lhe li,Mh·Noing linci at this statlon 

0· d./. ©nce Li' inwrn.*b have cluared t. L re'lit le OheNe line dri ILil i,Tuilers nre li be fitied lith e.. reBistors 

t/ors open %quuntaly i.licrcupen r. Inte]·ruptur• return 
Fer Hydra. 17,4 MVA, mullibreak, low.©il-volurn€ 

0 & dosed p.,bel, the .LI./ i' r.... U.lig lehigh- i·ir•11 1.hreriker, .ire 'in nrder F 8 21/ 01 Swiss make these 
speed isolat,irs only have len Nerie,rler™pters per phage rach ./3¢ ha• a se• 

The 4 ]0·kV yaril ,it AtiaN Ma• energla in M irc• 0 111,• r.1/ .ring ch,Eing m.«inism, ind . pn•ure po•itivu three 

yea• (1967) .he circul[ broler4 Lhere :ire· ul• or Hi,[i·h .hute /,1,0./,un. ince/nicul al ..1] as ele.lical inter]Ickini 
man ufacture, Fig 1 X 111,- are of Lhu pmmanently pros•Liriged, be... th' rreeh•ni,ni• is .,4. ided 

. 1|IL ..* Lin 0, Mkl'I.1* Fler- 1 ndertikinny I 90,1[h·rn Airlea I•ri,ceed,ngs 1967. V.,1 
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17,300·MVA, six·b:cal, pormnnerill• i.re-ri« .1 1 1.... peuer staill are " he 'imilar l. thi Droonvier 
blast urcuibl,reakers 01 rT©n,h manulait.re are m he ®Willed and Molder* ,]In., hill will 11·1• hgh. [in/, 22,300 
at Drwlvier and Muldorvlli ng 21 11 IR . ed ncer• . MIA :u Oriwii.101 in,(1 11/. MV. il Hendrina. Fig. 23. The 
on tho :'rillit·lii=kers :untri,Iling Ihi ling [•nos bet•Lin (heic ..cui' brezikers ©n le s.. h gning line, 0/1 of Grou'll¢i arc 

substations tu fi• dosing resiblilri and a ,lo»ip UU 01 •he 
lille] rupter ar,urip# 61 -11, the Cli•ing re*,slurs In 1,•i• 
t•on is re•To€dueed in Fig 21 1 ' 0/€ 1,[':10'. 

li is hured ihil .. .specls Le'lihed upon in the paper 
The wrcultbicakors fur Gron·.03 p®er sl.,16)n ([2• illv,}hiliB Ill N'•Ilicali•n n }lighinliage cir•uil-breakers. 

MW. now un•er cons, rliction seme 25 nula I rum Aila%) :1 lul •N• ./. Lire hy ni, m•,-9 n• hut lith which & user 

2 Ile * ia* / Municipa' 1.la·' J.1 1 ndermkings of .Spullicin Afrin Proceedings, 1967, VM 1 
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/ 10£ **e ri,eu..... ls perhaps no[ se ..lia 
c.upled•.Lihabile, 101,k/1 4Limei,1 1110.irL'lt·h[C;Lke,xgli,ny 
11 lo survice in the na• unJI 41]11 kV trar- 1.10,1 hywri] /11 
have proved of inleres . 

The perm-©n ki' 11™· Heilricily *ly (i,rn'll«liln |[i 1 
oublihI'lh•s ..perls gratefully .*.% 

11(*01.NPANNING·STROnuBRLkEKS S{HiS GEHIMilh 
I. 1"lE ' t NION:t I E .0 k V. 1 Re• V.11.NI EN nl.SEL . 

D R DL+FUN.D./.9.· 4/) 
leeds in 1963 J; he.,1 m die .unning val 4(* k' te 

8611!ik 1,19•r 'I• nu•c EVkO' 1. rags¢ill·al• !• Oos·Tran, 
Ula' en de vnigpunle ur. d•© W,t•awr3ron,i en 1•ccr die Kaa. 
en Ni,al »1' substag o •.* berlan •ip die ./ Irvl ti,•en 
die Transu,i en die Kial Die re,ul,il,/ haid' .ird,es. 
*& - dit ke,ise un d e sir.ion,breker. 11- dre ns,uGik· 
*0) KV tran*%* r,= 1 

A[ges,eli van spannmA maksimum ¥rag en knr[slumngQ· 
laarde. - lili ft,klore '.11 41wur dll irl/&1111.•... be· 
p;Lal •ord- n·eci ar.der ,e•.6,es §<,e• 

U) snoed un herophiu van die her*in .·Mpanning, 
01) 1•irtlyrfou(. -- 

') .Inchnine *slai•. 
(64 toeitandclut:,inle,Uinp k,in geul,ir n.,Ts•a,1[inB 

v.annccr *¢1./ird . 

(%ok •ndcrs,•¢1 l,•}N! 
Die slryucr behandel dan •glgreervolgen• b•iond©•hcde 

e 'Le pri,hlemc en hile dit N bifulf 1 1 01:kirancle .:-1 P.'a *%, *' 6 s I •e ...:* i. di' m•.* 4= 
-il.lk op •h, r¢gle keuse un M re<imbrel.,r• In I gaal. 

Die skr,„cr b¢handi:1 d dic (li ie (.pe& w "mirn· 
bickers hegk,khaar vir ·r span. **•• ©p die 
ve•skilwde 40ecte •24 vrr g,·b•tilk ve dJ,· Iyn gekie, JS F4 21 

" ver©n,21118 van Munih,pale Fleklrime,ionder, emi gs van 'LL,dell]Le Afrika. Verrl,%ings. 1967,]1'el 1 23 
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1/.ANT W./TER HE.TERS ./. THE ./WIR BLI IMUTERVERWARUERM E. DIE 
MUPPI, ALITHIHIT, IR. .FRAK,4.FFIN./.1,FRHF.11) 

Fe•tures for discu• en Fienslapre vir b.prcking·- · 

1 In Irda to improve load factor and conserve clrilal el 1 TenL·ill.· [he lisfulm. [e verbeler el kall, u./.c m 

rcndiwe the policy Irend al[ ov¢r [he world m regE,rd tl, konxerveer, Ls die hele,dirigling in verband rel verhittinN 
cloc•ric haung I, iii minimis, an,pere dcrnand al,1 40™11. by uyse val, elckl t,1 oal 1. die wercld o• dleanp•re- 
ihe load o•er unle. '.c ihe ··storage principle" C,in•, ad,11].lag %41¥•r •i,inntlik Le hererk un i,m die las Mr •n 

*al waler .* praelise fu,[ftlls thig *rk te lersprei, dws de beginic[ un ophurging 
nle ./wns,•™le meted©i van waterverhliting voldeen 
aan hiemie be!©id 

2 The .mmelial .immigk ·Instan. has no. spread te 2 Die ··hii." h grip in die handel hot nou lok na l¢rglil. 
various watcr heaters in dirpc, conmet with & fi,regoin, Inde soorle •tcrver•armer5 u,igebrei, •at direk in stryd 
.ollcy is rn. dic v......de helcid 

These unlis characterintial[, are diree, conne-1 1, 'I Kenmerk van 'icrdie ..hocle li dat hulle direk 'al 

uaLer tap oullet& are •itched by water •ou ana h•[ mum prbind word, dat hulle deur die vlocl van 

either b> calr¤d·type" ¢[emenis or diT¢c[ u,ueT condili. die utiler nar.geskakel wird ¢n dat hulle die water by lie 
tien Decaus¢ ¤f tl•: ihoM.time conel bet%*en iwiler v,in ··ialrod'··t.c cler,cnle c. dcur direkic hi·,cgeleiding 
and heallng &incnt ihe •mperedemar.d I, high and of Air (he ./er .crhil Weens die Lor' Id *t die.aler 
shor[ duration, They vaT) in size bet•.•een 1KW •ingle Inct die verhi./.sclemenil. aan.king kom. . die am. 
phase (1' Imp) to ./.c / KW ihrce phase {3{) ame} .cre•.... ./. en van k.. duur ]Ne verwarmen 

•Mel in grooite van 1 . enkellaie (13 ampere} [pt meer 
as 20 ]/ drie·fas¢ (30 ampcre>. 

1 Thormal ... der„und ineters normally have ...t I.:I 1 .....neters .an de ..... tipe het .woonlik 'n 
.inutes €mc la' ]I linc with over'. .(ing: /[ 1/i / I.leriraging "n ornlrini d.rug mrnule in t'n m. die 
ele¢lrial cquipmcra Th' denland l an ·[.il" 'al (1[irbehisli•gsverniew van die m«ve elitriese toerusnng. 
healer would unly reg,•ter about 30% 'f Lis d=and for a nle 11.Invrnag van •r ' blits···uaterwrwarnier sal slegi louat 
three or fuu, imoute dia• -off and U constituw' lili· 30% van gy toiale aanviaag 'nops,gic un n krag 
mandevading' =iarce locring van dne of vier minute Ip die ..er regislre. 

en dit 15 dus in •ese ·n lanv. ag·ontdo k¢nde ' c[, 

The effects of this me'a81©n fer mdespr=1 Me,Ird In dle 'eval van ./.cripreide a.'-gentet.de ...• 
tely ITLe™™1 inNirint h•alar L,]5611]atl•,ns can be ieriail. ..irrne'lin'tn 11/sie' kal hierdie v.rm lan nilteron'ulklng 
because failure #et & proper demand ch,1•ge at er-ge geage he, aange§irn dit. in .valle w,,ar dit nic 
o 

es id ur/2 rl=lk ],iud full' W annortise capilal inve.led *'intlik is 'im le .ens' aanwaa:.1/ len ty' van 
Brs 

the requilite supply marni all %11.[ation, I uould •plishe!* In Eekere pb ede e In nic, /01: nte moort· 

lesm serialiN h. u larEe scale inNiallatwn i. a bulk lik ts om die amortisasic 'an die ka/taa ul in die . 

lei ed building be.,i,e of dill % I :dthirl ,]i,& single nodigdc h©,i ''-t=acTIync en subsIasie, bele is. te dek nie 
: 

ti•% load In die 'eval van'n grooll.... ins/!lasic in 'n ./blu .wl 
mel 'n gri-lmiuitmeter toeperus iq, 9,11 die gevolge nic so 
ernsng •ee5 nic •cens ,•dnudue'e 'k•mnielingu binr.c 
die ernvang van d•e rnasgal¢ beliting. 

4 The liverlead gradines of !11'.4 Ir 'Ircull.breakers 're 4 Die i.,allering van blits·wate.¢n,/Tmers in ....w.de 

likely tu he w•nipl•(•ly •p•el by Installations I in%1111/ ing:macs k'n i. g./. he d. die lorbela'ing5gradel 
.dler heaiers:n exis,ing ins•11.ien. ing van kerinA of van stroom/ck•rs. ortwergewerp 

u ./ 

i A.er years of 'ruggle ./h I. Ix le'/ rule" thesc ucits 5. Nad.t daar i.re link met dic ·'ses./.t 'ull ....rs,cl '9, 
inv©[ve Bleclriwil /,inn•al,N• light al the water tam. i. .Ing Melie eenhede eletrieg' aan'luinn' .lakby die 
turn inwifurl' Cilrum,1 moisture·proofing and en'hing inte•krnan mee, wal ©p hut kurt ucer die uil¢" voor. 
preaiUIL- sorg mel belrekling Nu woRwer ng en aarding nodiN maak. 
Especially wUre 1,1.Nit construction Ls adopted, 11 k Veral waar tiliar v.in "Niek konstruksie gebrui' @eniaak 
ineillable ihilt units iin u tap outlet are more prone . uord, 16 dil inve•mydeliti dal cenhed' wat aan 'n ..r 
damagu Ihnn m•i niher ekil leal appliances and it i krnal geinakier i maklil.er beskadi: Nal raak . andef 
well-known hi,% ,• user5 •an be in havin, di,rna. I.kiries. loe'nelle, en dit 19 •elbckend hoe tiaa, ver 

re.ired I ix pr. h]• i}ut /,de.'cale adoption of 'hel bruikcrs scms kan wees ent su[ke sh,de te laa hersttl 

un,[s Can 111[rinli,te mn- lc,72,ds to the ilse of I ricifv lit ig Jus nio,in(Uk dat dIc gre[,1%knlic aanvaar'ing •an 
hicrdle ecnhede die Nebrulk van clcklrisiteLI at hic meer 
RevE,I, rlik ki,• rn,1.,k 

Die Veren[•ing *r• Munis•pa]e Elekirl&,teiIsonderneming. ian Suidclike Afrika, VeT:•01(n• 1967, 1)cel 1 25 



6 A]thoi,# ema]. bran{is /1 [hae haters have been f. ind 6, Athi.#el¢kere solir·.e van hicrdie veru irrr'. ile,ir £11/ 

...: ril Ic bv the Ree,immcndaL,Ling Commillee I. Komitic vir Aunbevclin. in•. Ni,ue Eleklriese WI,re 

new electrical ,•inimed,1 c., [hat Comminte i' noL called as .skik vir .brulk" .vind . 19 dit lie die t.il In 

up,1,1 11 con,menl Lipen Ihe prcv;ecil,e /mill iher daa™hc Nomite¢ ©ni kementuar .c leuer cmireN dir 

large s•le und indiscriminnte in(rodi,Cl•k•n moorilike uitwerkin, van die Nioetskaalse on •inlierileel 
kiindige invoering yan hierdie gaert ver,vnrmer nie 

I J.inne*hurg his offered ... mani,facli,TerN I.ir un I Jahnnesbufg he[ ihin /kere verva:ird,Ners hul,1 %ame·.•erk 

il™•rfition in field teits Il nsiallalion, in .ected larre ing mei lic rekking Ii,1 gebru,Ulcel• lan I.galliue. In 

huilding, with,1111 reqp,inse N 14 In! permillin8 1//11!11, lekere Lileek[,1 8.holid ./ill, dil lon[Ier enigu re,/lie 
inin Mil Ihe ini[ rexih iii 1 ire, 4[-,ile .1,1,1/ i,in huc inn,! In hierdic ./rd dic inslull.ls c.. I'irrdil verwarmers 
eleni nie toe,claai 9 iyd en 89! die Or.le unslue van grool 

*se aanvaarditip datirval .ler• hekind is lie 
W 11 !4 /:11 kn.... ihilt ele'lrie radial- hir ./:e.h¢:a¢,ng 8. lit I 'l .'clbukende. ren Int ele/riese ./r:ialler·. arncrs 

are highly ,•ne*·,iniwn,i I<•r . Ruppl' luthori,y hewu·e iut v]r ruinev,rwarming rehrilik u ird heags etiek©no 

4,ne-hly eohe de 11 A mon[hl> •caL drnund .Ind miese vir d. woorsic,i,ng'owl·rbeid ,% •imdal hui gebruk 

are in 11. Mr only .c k.Lr 'in[cr mar·ihI Invermydelit n el die m.mnilelikm· *pili·ni,iwili,g sannival 
er hure iligs gi•urende iii! 'ler winterni,winde gebrulk 

A-, u,e-ell ay lo %hother instant wa[er lieate,·s luve 

unne [ir helter •cristicg than radiators !• yel to he Da„r i' nil ... liepual .•i dic eicnskeppe v:m Ims·laier· 
mde ver*armen ber of liger ag did van ru m,en·cruarmers 

I n. 

I is c»ae/cris c "f such heairri 1/1 their ion¢s 'f Dil is 'l e,enskap van h erdie s•cll werwarmer5 dat hui 
/'age 

hirzely· u.ine,de •ith ihe day peak load· i,[ gebruiks,ye ..o,inlik mel die 1¥,1.ele Inn gpitsbi·!auing 4 po•er 5. 

tem .n n .lekirle·i¢ kra»le' 4/ g•']renilit ille di•, iaarinal 

9 .'end' is •orn¢ relevan[ infurnia•.in 9 01. .* lou sckere I.T,ii,nklike Inli:,1 ciwering:· ng, .al die vol· 

gende omv. 
01) Re%•anse . circular OD•m. insiallailiin of ih*se I Di¢ reals e op'• oni5krpe ln ver.nd met die in- 

he,le. 1/ 0/er mull,Falilies ./lasie van hierdic ler:varmers in ander munisipali- 
elle 

(b) Recovery· time5 0, convennona. sorage hcal.5 . Die her./.perke· van 1,1.enNinnel' wnrm/·ak. 
lilll# 

(c) Comparabw ce,iN belueen ciaention/ •irage and (O Vergelykende kn. '9111 kinivul,Nianele warmlc·all 
nurs en '11!4/!rr• L•n/·rN inbuill" heiners 

. Relali•e ti.e |Rclors (d) Mul,dic.re L.sfaklore 

(u) Regi•In,lian .Lirve al' thema' dern:ind .clor {c) Reg,&tragiekurle val 'erm'ese aan•ragmeter 

Al) Detall, I kni- types or' ins: ni heaiers li B.,inderhede van helende moric .Ii'verwarmers 

.'IMMENT KIMMENTAi,lt 

The rkrp,iq¢ nl ·.Mi • hm,•sion i, M evok¢ dis¢•Mi,in . Dil· deel val Her'lie hinrlegging 6 om bespriking ' t le 
thede&,rabilliynr•,herui. L,I' perniitiingan in%[anidcmand lek on'wn[ die uen'likhell. 1lldirn nic. un die toeldting van 
·.h,irl illirdi er, ' appliancc nl Ihi• nil'i,re weimlle s©os hierdic wal '/ 1,Le enmiddellike ailnvraag oor 

·n .. 'Idnerk hel 

1'(h M:Irch.1967 R 1....Al 17 Maan'967 R LEISHMAN 

1. bl .Mt/¥ (,1 'El'LIES I Rold MIN[€IFI. 1 IES L OPHOMMING VIN ./'1 WIt}RDE VAN M'INISI 
1,Jrre·,r ,u, rin Ii,t ]TRN P..1 1'[F.I.F ./1'VANG INS'kE 111 1 ..WATE'/FR- 

W•HMERN 
API' Towl 

10 in41.111.1 T>pc .if cuisumer no[ Iall K•rmal KA.P.r,tin 

2 Tls 10 gcing a['.r Tipe ver/likers ni•,Langedi,i rie N{,r 
7 

o load [in.Ing or inter[I:king nlale laricur (:con grende!in# iiI' heperking (ip belaiting 9 

• %0 1(W 1 uniL• acceptable. rtic Dricri,5,Ne ecn•ede van *10 kw aanvaarbaar Geen 
I 

I 1.irge bilildin,s IqL,irped gron! gul,[i,Le li,•er,1/ Te 
Z load I 

'll>rrn/[MI In di'er.ly, factor, complaints, Ccen 'll,gling .an#Bande interne 'ommelinge. 1,6fal.r. 
effect en rnain4, cle klagles, u twerkin: I h./ flelciding' un% , lie 

26 The A:soeiation :,1 Municipal [ lecirical Uloder'king% ./ Soulher' Africa, Proie/rrgi, 1967. Vi,1 1 



nirRBAN Dl'RitiN 

# 10(] Insinlled *11 de,mit:Aocl,in, hairdre;gerh 0,•vee. 100 goin•,Av. Almal landhrue. doklers fulid 

N£•11/1 I rill kappen 

L•ad litnll,rs for units ab(we 6.0 kW 4•ngle .hahe [. N•male talieue Lash¢perkers wr ecr.hede bokgat 66 W 
amph] c,ikellase (3(1 affrur,) ricen be«inderliede van beluslings 

N. dciails If load limill her'•rkii,gh 

N. in favour /4 3430 kW 1 Nic ..114 [en gun•t© un dri•fasige een|,cdc •an 2MO . Ile 

N•i large building£ cqui•ed 'ieer ./.1 Reh•,J€ 10©eer,4 'le 
No Inli,inal- 'in diver» 1,.ad L...r eumrainil 'In ./.Ing tang,und4 .Lerne skon•re!/Il. 1.1/1.1/i,1, 

effec, 9 i,n m, i.4, k!.i,ws. c. uiliverkinu or heafRele·,ding, on% nie 

I.r'.1.I'.ItFTH pi. r .1/tlirrn 

..... All dorner,ic Nern,al u,affs I .J..Ilour AIrral I. houdelik. Nernialc •aricur 

Ne !{• limil ng er intcTI,i•king L·wupl lhat nul in '.ii'.ir ae' grendeling >1' beperking op belast,ny i.er d. nie 

/ 2/. k. 3 •in I In 'ing[r vali driefailge ecnhede .·rin 2] )0 kv „ic. 

No large buildings equipned lien groil g.bole locgerus r. Geer inligling in 

N. .t,irman", tin diver'lly. load f.1... . gaande Irikrne skonimelinge, .ter en• . nie 

111./EMI-0/111/ and 1,1.11}R, F• ..E·,11 1.11· 1/ F.l k[&lim RI." 

No lealers inslalled €reen verwarravh geinsialleer nie Ciel inligling Il' k[,m 

No 'lorniation •T cemmenis 

2 RE. (>VE' ·, PFR IC,1)4 1 U R ./ 1. /D IR D 'i [ (ilt U . E 2. HERS..1.T'/PERKE /1/ STAND.'ID W 'RITE· 

WA'I Elit 'EA 1 1<RS U,k! Ml 1.2.TORM 

60•F to 160-F 6('F .I 1. F 

Capacity Load Tinic Ver-ie i. Tyd 
Gail. kW lirs "ins. .ellings kw Ure Minute 

1.0 0 55 1.0 0 51 

5 15 1 M 1 5 

10 1 S 01 10 1 1 {] 

. 2•' 3 04 20 3 I 

30 30 1 06 1 () 3 06 

40 4 I 3 4{I 4 f) 84 

60 60 3 05 61) 6.(' 3 03 

J ./.Pi'/ATIVE CO•TS: 410/AGE IND ......T 3. VER'/1./KINDE 'OSri: WARMT]/AK.U.'LI 
1.A loRS El .111'4VFin• Al™FI[q 

M¢nrage Heal' ... .ciller, U':ir,/Ir·,11.1/,1, nli,Nier-Inn•n 

W./. Noinder Sul,1,1, 1...,Valic Vi•,irnmdle,lk/kle,1 

1 gal R 19 M nk' or handbasill 3 'eli R. 0,%asbakke en 

5 8.11 143 . 7 1.W .slah. 1174. 5 ./ .4.i I•an•le·Aashakke 

..Il R. lindliasin and bath ID sell R4' k,.. Inqt.. .4. 

10 + R•' i cli••e pr,ii,miLy- 21, .11 146' Ilandewasbal enbnd 

. 6/ R. . /. Ins.* R79 (ID m I. BO nah¥ mekair 10 kn 

48 041. R9[) For large holl.. 40 gell Ro,) 1,•iuh•,i /79 

60 .11 R129 Fact•rl. • 'Cquir 6,• gel[ /139 Vir rooter hoi•e, fa. 
. * Ci,rn. /93 Ing nlorc than 11 30 ell k,irrb•.as. R': hrieke, Li,h-ual,liell 

40 .11 Comb /105 ga. minule. 20kW Rl. 40 .1 ko[.ir.LS,) R[ 05 ag /1 .1.1 permr™int 

The Mini-goy,.el de· ...1. hit. 2. R[20 =E 'ign¢(1 for i s nk Dic o mini verul,r ur, 

h:iii'basin raLed al onl•crp ¥ r 'I ./ 

3 kW R.. ua•hak i,1 handewas 
buk ' k. R22•0 

46 Gail G ] Header Tank for all slze• RS 4. gellins ..1/aniseerdc Ink vir 'lle grlotte, „ RS 

. Gail· .. cne Fle.ld•r rank fur /11 SIzes R0 4,1 gclling .olileeric'k vir i'lle loilte' R9 

larson Tnnk [thr all R [5 Lars•.n·lenk •iI ille gr[!•il'I R. 
91ZCS 

latco Vili¢ alle fir gr,1.le' R '40 
all - IS 40 latco·kip 'ir s,zes .. 

Die V•r¢nging van Shidehke· .11,ka, Ve·I,glings, 1967. Decl 1 27 
van MLillis,palc Eleklrl•,Icil&•,ndernering: 



4 11'IME I ACTORS 4. TYDFIKTORE 
•,indli,i••n: 1111.•Wi.. 

4 galk. 66-P m 120'F 7 kW Ins,ahol .ater .u's i. 11 8°"// 66°F lot 1207 7 . Instahot·verwarmer 
.u,red 11 1060 = 900 RTE hen,idig 11 1(1,60 - goD 

96, 

•ke' 30377 • 0378 br. i. 2.26,ii,ii,. necrr d•' •,•• •7 • 0178 ure. d, '.26rn 

Haih m,.d: 

20 gail 60-F . ]007. 10 k. Ins'hut hea[ur Hies re 20 gellings ACF tot 1(A°F [0 k. Insuthot·ver/armer 
quired 20,0 I) = 11,000 ATE ben<,dig 20.10 4(] = 8JJIW) 

R./ 80/ 

•ke• -§*ftfiCi• - 0,231 hrs ie 14 mi,14. ·. Icein dll 0 234 Irc, d , 14. ./'I. 
&IIi.•i.: HH]••e.%••hak: 

I' *41[5 ... 12// 3 'W ..L·geyier 11 gaing' 60°F I. 120/ 3 ku Miniverwarmer 
91/ 91/ 

Ti rn I = '.:fiy23 =°·°Rli hr'. i.e 5.3 .,i•,·;. Ty,1 -1*iffii - OCRH i,re, di .m 

30 0,11.11 kW 30 gel]In. 3 k. 
Staragc 1 ./ 9:'lls @ 16/F Akk,ImLILL# 1 Bad 9 gellings I 160°F 

11./ @ 'F 11 gellings I «)©F 
Rec£,iery .Tied 53 •ing. Hers[elt¥'perk 53 minuic 

Clt= 0, 1.™Im'.9-Al,• 3 p•- 15, lur :m- im89 

= -Ll,-8-0-3 mr. JUX,I MC•Ulfak•*!,R 

vati;, .,s•,122 

t 
@3 

1 1 
. i- m I. AND i,0 i.1 imnm, w H.'= 

•11Dulha--E-r M[- 7-- 
•. •ILL EATK _/ 1[™r23 • 1:!, pli,0 
m . • I *u w=, m, vm.- 

I . 25 30 35 . 

•IM= 1'.l= 

2N The A.•inlion / Municipal El=rical Under•kings of S•ulhern Africa. Proceedings. 1967, Ve! 1 



INSTA. WA1£R HEATERS 

•i•,d Ii, 1Ii, U,•o,i•-n•ion. 
&-d S,4,1.5 

/* E}..1, wi,h Coll:•¢ir€ fol nrw 121(·ktiiLI IL.R. ...d b, 
.* SpiC· •w-„1041& 

Claac Ce,mally ig61J62 Y. ./Ing, iubmitted 3 ./4 k. SI./ I./ C|.... Du,6/I 

I '1.I .... with *I 

i=r----¥W--1••GW-G••--FEW-liW--i•-1•21F1• 
. H™Ir is d-i,nod fur m•. areut wortnut with .al,1 

(b) I.I. in accoid•nce wilh 

Ir• ..lai ie•Ul.:Uni 

*uw United 196S Ne- nol iubmined '40 -- -1 •ubrrind 1 ./ 3/W ..1. pl.g, I. 11. 

ather 4*i /¥adabli 

1-hot CAPC & 1947 Y' Ye. -.ubie.¢ ie 5 n ojel• anal. from ... . Durban 

{a} W, cJ - Ic.iatu . r,ul' 7.11 k. 1,™1• ph- POJ1 Ehal,/L 
(b) Fil•.d .il . ¤I iM.I:[Ir / [*. innuin, frum 6 k. [n Cal Town 

23 .W 'le 'llE. ••Cm•01 M•Gonal Holn' 

SI•eal••CL• :U|/|Ii ES.C. Cap, 
&/r,1 (•in• 
phase nmly - no 

ir- 11'. 11 36.• 

.....ANT'GLS OL• APPaOACH (a, p••ei'L> 
' N. hea, Appll.al,1. ily'L.d 41••i••=. Lu ] Ill. limitu• Uuanlity in Nelened . dinD f• liel 
2 ..6 Ratio as guide ¢0 ' [IiI p 4, of k. domand•kWh ou¢•tand *Ly I I'll 

3 ./.a•'ral' dcm/d ,•ull he hil .•U,1/ &.„e / ./... 

'*b in supply main. und 921: c. Lann•iticms 

. .* t,4 'W' d.,•i.nd i.'. Will Iher,nal ty• mel- 

..rT,wATER¥./WAR/• 

•nl- • -b G-pkeu• dcur •miect '. 

•,bilk•,1 I. 1,6*•del . V.,Ii,Ir•Ils A•n•c.clin,0 in,*1, N-ve 0,t.Trrl A...... ... 

Ewki.i.. W• 

Cl/2 D.1.14,0,1 •961•62 3. Nw - nic vooiscle nic 3 c. 4 K.W. Ellk/1('s.#m- 1/ Durban 

direkt, I=.. mel wale. 

Japan 19,4 J. J K W. Inkill/¢;].m./1 i.. O,- 

. .narn:=r onl•©rp 1% vir I.I. ™•le nanraki- mel waler 

0pbed.ading 
ib] V.rwarm.r •i.unk.,11%, 

SU•-d·bedrid.n,%•regu• 
i.%b .-Ull=t ..0,3 

Alnew Ve,rui•C 196S /-2 vour,•14 ni, Ne. - mt vanrp]* me 1 2/ 3 K.W. *lf-+ 0- aze' 

looink// 

1=•hot K..p,t.d 195' 5 modolle ./1 -6.1 va• 6 ... lilli 

. v.rwar=rip :pit' Ilii.£,i. .¢ 7,2 ..W ...a- Pcl [li./bel!1 
1 d,11/ •1 .I•¢1 -/ 6/W ..sind 

- le•armer mot /**/ L. l K w d..... na Naionale nehin' 

14.* =.rus i. Bll 'U'Inil-/Ill ing E'KO' Wc• 
1<..i. isle. tn 

kell.• - „q, 

Neco nall•n,k -, 

Jilefr• iue) 

NADLLE: 04% •ENAI>EltING {I * 

' •Cen 11116.lulai.ne Applika,]i. •uid •rn®k cim h·P"kil 11-"Ili:•4 i. idi'•aie •hot,c 
.· i. i..Ilir vu 'eb•;k.¢-e le. Ii.. loekol„.bglci. L= In ...1 •el|,{iud M' I J••n k W alnYra•8 en K W ure b•••,61•• hoog 

' 41. JJ, we ...... kan h., wils....../,•11... n 

1•u•fl•¥•rlinc en dlinil;UnnCkble• kan ve.00* 
4 $./11% warc K W 48nw.aeiesin,5 met ur•mese * mite·. 

Die Veren,ling van Munig'pate Elektri,iteits-dmemings van Suiddlke Afriki, Verri/ings, 1967, Ded 1 29 



NAVORSINGS IN ELEKTRIESE KRAGINGENIEURSWESE EN 

VERWANTE RIGTINGS IN DIE W.N.N.R. 
de,Ir R A AND} R•ON• •n ]11, N VAN W• 12' 

. 

04 { 41 Phz j.• 

I • I Ij c W.N./ R ·I,i,- bv ki,i• .il: Prwlu.il 

114.1.I Ii}IM 1,1/ ri die Ni.,irMingwle..mcil El//iese [n.lieurile. 

val, die N.1-1.,1. N vi./.%1il:( Ir W...ige Wetrn- D r Weleny'l'ble en /yulrheklnav•in%i'.,il K In 
.pe I. Iyf ald'irgg. iaan,1,1 0,1/imatisasie. Eleklronika 

0/nher 1/lge'l lie ler...hed: 1/1 (1]e 111,1,{1 •ord 
vilri 'lle Vrigu T-.ind loupeplible Eloktronika, 2[eltroniese 

Ir |1 Intilite v.,1/.51, O .liarwin 1.irngegrncpeer Is I 'n Initrumen(114ie on Eleklricic Krugingenicuriw¢•c behils: die terrein van 374 akkers (sien Fig 1 ) naby Pr¢toriu Dric van 
Nas,•rile Ni•vorsinNEnstiuini vir Te[Ck,)•nlunlka.Le i. Johan- 

ille R:.il % lahi.i, Ta h In .han,ll!41!,ip crl ce, ir, Pon ne,hurg L·/ die Aldeling vir .....# Me.Ing van die F.1,4,•·i• Di. 1[,uill• ..1.i,•1 In die Quad is ang,Mer 
In%,anil¢ F 4iesc hil. L,r%,ngdabi,rulnrium •t die slamdre 

2,•00 whiT'.1,1 11,•Me. 71/ In /)0 F.radueerdes is Die be- 
ve.911£/l in verh./ rn/4 ful,!Linenlele 'lan.arde v:r die 

grii,Ing 1,1/ i I Rnal[ he i,ip t inw .. cer 141 f! -miliocn pcr Rep,ibliok drii on wal nek (lie fundrlmenlele cleklric# itan· 
iaar 

dii,krde in 9d holl 

Die laborataria vun dio Weenskaplik¢ en 1%,werheidna· In hierdle re ... mi ./ 'su,illik klem g.8 ..ird op die vorgirmrand dek ·n verskuidenheid van •,silpt ne, Men Fig uerk un die Ardeling Elek,Tiew KnlgIngenicurs•cic ian die 
2) Laboralorin .$ die las,liale FLBiCS¢ Nakilingslubera· Nesionale Nauirsinminilti,ul ¥ir Wiskundige Wetenikappe, 
torium, die hashinale Navi•r•ingsinst,111,1 vir Wiylund ge Inal diar .I ./ veruvs %'ird .1 v.arbeeld' van w¢rk in die 
Wetenskirpe die Naili,0,11¢ f henii= haw,19ir,Rhhi,rulorium, ng van die WeenskaNLke :n Nywerheidnah,rsinwaad *t elli . wl,[ dissipline·g•£,ridnte,rd 19 en labi.ruiciria Ede, dic 
&£,11.1|4· |Mlinhv£,r.l,EN 11% il, 111, ille Nri··ILWI.,•e |r.|i,Ull| W 
Wile•riavining, die Ii 'ir.le Inhnt,ilil v r P.drl'v<,bing cni . 

• HuJ[ Ald.Ill E I•k(ri.6/ Kr•inMI'ilurb./., 
ult probleem .£,ridnleerd ins['1* i' 

•* Annic.I·'rekic JI, Na-Il N.•.L•%4//%'I. i,U:i u, Wi•kun'. 

Navorsing •p die Rehied val eleltri.' inge/,cri•eE, 'lin•knrpe .•Innl•o:,idellk vii Clekine= 1%„/„r»wig 
(14 II i'Ic .. # iri,IL,i,L ... ki,•,Ji•,c Weli•kappe mnak word in meer.·. I minder. ...c In dril· ii-fule .. 'ie . •ar .ning .,r n y,»i. op bude Wi•ku J: . i lekin„ In.ni'un 

Wele"ki,1 like c·' 4>Ierhe,[Ina•in ing'raid i,rid•Trecin, r•aun·· 

1(] Th· A-e, iii,•11 Af MLinieip.il Eleailial 1]liderlakingb of Saulhcrn Afric. Proccedings, ]967, Vo] 1 



MINISTER VAN BEPLANNING| 
WETENSKAFOKE EN NYWERHEIDNAVORSINGSRAADI 

WNNR-PRESIDENT EN HOOFBESTUVRI 

1 
NASIONALE INSTITUTE EN EENHEDS 
NAVORSINGSINSTITUTE ANDERE EENHEDE 

FISIKA MEDIESE EN TANDHEE. UN- 
DIGF NAVORSINGSEENHEDE 3--•- Viemons,- 

IEELZ.I9 CHEMIE NIE-MEDIESE NAVCRSINGS- 

VOFDING EEN.EDE INLI=.·EN 
N#/ORSINGS - PADNAVORSING 

MEGANIESE INGEN.-SWESE NYWERHEIDNAVORSINGs- DIENSTE 

- WATER.VORSING INSTITUTE 

4 TEGNIESE I TELE.*UNIeSIF •EERM,WERM.D 

1 DIENSTE F WISK'KIGE WETEN'KAPPE SLMKERRABRIKASIE 

• VERDEDIGINGS•AVORSING VERFI,1•W€RH[10 

REPUBLI....WAG VISSER•'nEDRY• 

*ST'ELNAVORSING 

I I .n•ilegt -i.1£ IQn, i. WN• it ·iDreani.a„e 

van 41 rekie belan. Ili krag i'gen :Lnuese 1%, asook na•o.ing v•dag in Eurora i' w,ird d,1 siee€is mecr nond•klik on, d e 

-L 'an IDLimende belang vu ©16!riesc ..ger,i€urN uorksaain ..kierrigting Van i.ns/migs,e en d blrihimie•Ill•/1/ LI kali 

I. laa.. 0,6.b*le rrig .es Iii .....emirnin n,1. bepaal in meet dic waarskynlikh,Ed van unde,brekings yan 
da• die uerk •al lier bwskryl -vd I ·Ay%,9 van illuhIT#4,e die krastoev•r•oorip.I kan word ·n litpung•ur.1 + hier· 

Rcki. . el .en poging langne,/1 1, ./ all' 'veT,k .an .· dic ..4*pelling ver.' .indern.er ii ke,nii vir die .gern,ildeli[• 
lang 0 19,eur,ue·e ie dek n• verder •ord •Il¢en ·n freD,¢0%1¢1:n .....grond .....uding, I. ee,nhu•14 

klein -.. vin ./ werk .u, Ip /1.kirics¢ ingenieur•ick oppervlakie mul Inaglicining un ieibien•,iria•le, 
In die 'lgeme¢n ./.11 ird. /1 'in be[In' n, eleklf,e•e 

Iii· bilanNellirg i. wi,lk I.1 Er,in•I luerl,gleller• het (11 
inge•,ieuis '• gedek :ell r./dc dic 11'ge|Lip,! i':in/1 ... i.lgerie,-1,1, I i '11 ][Llurn,1. 
El.• k·ral[SE kl .:1NGEN]Et'RSWESE nale gri,ep van rr,or,erg, uni ·n beiondere in,die hicrvan 

rr.ak, 09 {CK,RE.1.imilce Ir X vir •icer ig er sti,Nr.innings) 

kom. inarl ks .meknar vir nuid?leging en hespreking Teens 
(a) W-,Atellings loo•dig uord L.. weer./.ler. akiel deil' die 'Imil. 0/r 

Dle 'leke - ./grwvheid firngeeT ierds J.r¢ Sllk•C•<]l '.g. Die i·.r'kin,haol ./n die eersil, /1 die CIORE-1/0 

0 '/re van die a,ins/le en heskad,Ding dcur weeril# c„ ia teller ./. k .ord I Fig 3 g.™41 ....'mbu:in is Int- 

d=• gole,delik E•skermil•muruils *ul om nun be ..p .im die aanial elek.roa' le velds crk'ver/ndering' as 
90ndere behuielies te vi'rsien *Bls dalli gecr, b•rou ge'll' van le¢rlig......in. Iii wa( ./m m*. e tel 

balu %kindaard wat ,ehrii,k kan u•ird om # tretlendheid &=,= .val n liller ual ep 500 liz afgeslem b en 

van die maa(ree·IN teen -rlis le Ineci iiI· Die . aanide iut bedue[ is am te wneker ./ slegq .£,lk (01-grond unt· 

Ardenlorn./.'· wat Ket-k lord 1,1 de ...... 'In Idlog: g¢/1 'Ird lic de'king.'idil.4 v. die leller word 

die he•Igheli[ v.„i *eer],g, Ls nie bc¥•,gend nie. veral -n- a6 -•Ar€•r 17 6.m a.invur, maar hierdic bercil. m- nog 
ncer Orn, indishelic In veratillend¢ dde vall die vereld verge· beveslig •ord. Die 'Her ig baie eenv©ud,R en un /•ige 
4, ninei gord Dii IN hy,corbucld beken.1 / dic vcrhoud k.'.1,0-. dit m @©edlwop om le vervaarclig en kan ,tour 
Ing L.5.en * i'Inial weerlies:.rale billi 'I .0112 ¢/ dil val belreklik orge'licildc reniincel .dien lord Daar I ...r 

Unlk·: t grond kle,liu, in die gematigile ·.fieke as in die P re aanduidings da, did eller n o, brkende rerien·,agic bmdic 
is, O[skoon die rede hie-nr r„¢ bekend . nie. lan die •eerlig©Dtl•clings (e[ 
ander lani vermeardler di• Cenlidlelde aa/Lil •cerl,@ilrnle per 
..dondeis·orm•ag' 50* aan/1 ..den,lerslorni dad' rer » Heelwat a•ndag word tiok aan die Malan·leller gegce 

.wins dic ve.i./.ing d.' . I :le' w /'1·'ot·gnind·•in[1.dings 
vernicerdel on hei in •e tre· ueenx die Imer frclue,•i, un d .1 Di, begins,1 laurop hierdie eller beuy. i' ..ir pror. 
*ems ukn danderh·.i,#t gn']g di, lic vurhouding 

11 J Ma in (2, 4 van d , 14•1 nard Pr ' • ni[,1",t in J 4.4311· 
hier. neem [el n ma[•· ..ponscer •or,1 ne' iurg 'nldek .1 dn[ ..e•rliprdlidin• binne 'n iuolk 

let die vo,irtdareri• .an. In d.he d & kompleku i e ./traling' by 5 kilill i'* ./ trent di¢§¢Ifde inten. 

lell van geintegrcerae kraet••oerhis,¢nie. se•M w·ral 41,e ge,•1 %1'e,l het lerwy] m 'le gei.11 van Linil idings .n %•,•ilk·tot· 

D e VAin:nigin' van M„nis,pal• Elcktrl, tii condern emi n,g·· un SuideIA: Alrika, Veu gfing·., 1967, D©©1 1 11 



1...# 
,1 

S D 111 

+Inc V 

n : IF 4- y-1 a 11 

=0, A..11 -:1 • 3/ | 

-TLET- 81 

T 

•Eard .I 

/ 9••ELIR 

* 3 S,ruumli.,andanm .a• ClOR'LFC·W¢©rliateller NO 3 

grn.,1 ilie inten, cit by 5 k.2 3 101 40 ..al s. groot soos d I Albel begenocnide lellers bil egler derglik Rot©els meet 
hy 1/1 k Hz i' Die teller ig dus onnierp orr. dic opbrengs van lord om huillingsradius I ... /1 kal len 

twee 6[roombanc, wat under,ka¢lik op die lue© frekwen.ics geskied deur die san(ali ligging en tipe •cerligon[Ia,li•g 
al'Nestern Ls. le verge]'1. en , untialing ward ger.ci allcen ./ n 'ler'irtie'lu liekid'ir L. r• €-E:= Duar 15 '11 ge 
.unneur ilie i,rhrengs van die 5 k.zslroombmin .enuegilium s•1*& Fick de,]r (Ile N.i'>n'L|e siege Navonings 
-n iIi. I.in die 1(18 /1/ slwimblwin lerskil n Derde gl.00]n- laboralorium el die Nasiorile 'i'. sin irititu ut 'ir Wi'· 

hii,in In die inilrilmont word gehruil: em vortinderings in die kundli. We'.enskap. onderneem om hierdic gegewens te ,¢r- 
elekir[,%1'illeye •1,1 le meri: [lie 'ifn inie vall {1,6 veld is nm kry [D e Nasionale Fisi=e NitvarNirig*li,berlilorium s. of. 
Reke.d ./en·dig met die derd'· m. van dic a.und vand dic saaklik in dic wru,in·%kar 11]4sdn weerlig rn haetvoorkomi 

on.ding. c. die 're,im.an kan dus di,ell/knd gibruik belang) Dric rl,linpsbepi,lin• % IN nni] in nunb•u ont die 
won] lin, ili• hereik vdri ilk lull• Le he+Mer Die ™Her kan I posi,ic van »corligylrale in 'n Hehill viln mecr ni 1,000 Ik 
hicMie wyse op n delking..& van •ing¢vcer 20 km inge/1 myl (uglen ]Dhanneyburg en PI•li!- delir triangulaile vas te 
word 'Le 'roomblan van die 'ller ... i. Fig 4 ge'In. s[,1. Die posiEJebelialing mnel niel 'n noilkeurupheid van c¢n 
dil I volkemo .iransigioriseer en •ord deur batier' lan,e· of i•« kilenleters ler die heT. van 'lle 10[ler' gemaak word 
dryf In vcrgelyking met die CIGRE·/]er word verwag dal Ver,killendc vipcs van Tigll•,burilingg£,erusling .ord tang 
di,5 M.!an·teller duurder sal iwes en groter vardigheid by .Lim' en 'I hiperboliese sl.leein *11[ ..in baic-h,Q-frckwensic 

gebruik sal verg D t gal dug ula.1.Ynlik h•ufsnallik 'e· voertpl•in, Rebrilik mirnk wi,•1 n® deur die Nagionale 
bru,k word orn die regultate van 'n aam' C[GRE·ic]Iers In In•,iuut vir Tclek•mmillihwen.ili.MinE ondcrseek as na- 
die•kle •*.•ing L. 1.4.lrille.r vorsin@sprnick - hieTdie en ander loerabsings 

0147•Enp DEUR pl,OF •A•AN swiT IN iERANDERINGS LANOE.rEEL 1FC](11;F,LOF oc5CM•p ig. 
V£*SlEAKE• efL•WRIGT¢A AFTAEK,+EN VE•5TERKCn 

..:4,-..- log• gi,-, 't,* 
.Ilf 'C. 

Ce- D, Tr. 

IMAT rt*,441• # > In 22- 
1.. 00,IF 

-0. 
I ....1,-I'll 

.Ed 

4.1 
I.. #. " m':n 
"OB 6«4 

IX••'1 e,1-3 rt:m-:33.7 ·'T fl• '224. 
1•IU,8/ 

=TAh CL -AJI'm••Tan 

=3**49 *IB 
161.a 

Dow_7-1 -9. 
... I 

3-i r9 Xy 122•n 
I T•=1040/4901•i-/AU-/1 20 K•V€-ICL-E %•€IRS•-• IriaTE•/,M v., #* 0, I. 

F i, 4 S i,jomba-w'- van Jic /* u,ilk Uil :.DnJ ./I•din,4 ieller 
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-/ PM.,pe·,a-ni,ning..gle .iF dle Welen·kaphle /,1 di: rir.Ingibepa[,n-oerus'ing. die .11©r% en & t./.sk©op 
*crheidnawrBingsruad·[erre,n by Prcteria uard op FE i ual Nehruik .Liril i.51 111/ glillv,irmS .-]rvi>lgens d e 11. ont 

gelld•r en uyi die rang..ing V4• dieier.killende .inle,ina• 1/11[/ bdI!,LI .11.aril. 1/ re/'lruer, Fi,10% rencen· de,ir ·n 
k niern lili '11 iekking val, i.1..il meer 11% I her«ocr lord 
.cbrink em .,i· rilli'shelilin /1/"Is(I'g ./ k.libropr c. Im 

Ve'uil"Ing buil li.lige ./Arne. n. geduiende die 

1 •.1/,in™nill weerlig-4/(,en .inder,ium -irti, en die -,1. Ing 
•an die resJlm[C bil hupellk rk'et in|®ing Oor h· •crkver· 
rigting nn {he ve. illerfle irl ers le,ier .SOndcThede nor 

die finale iinl•cul, hi. en 'crking van die teller 54! dan .n 

belung*LellendeN heN..ir gemnak .i-d me, die hii,ip dat 
su vee| fullen,L•ninanl|,1 indie Ruplihliel •n gebrul genecm 

5,11 -rd Die Wel,!r,Nk,iplik,! u. NyweThe diavers ngsraad 

Ii' 5 i Prn:,ii. kil'„.riliny., /ki,iril 

91.-11Ft.:U 
I• 5 1•, 0•LIJA•,1. i,igi k, I. I .L..'ll- iwee . 

kag drin "4 ki•,!Tilinennile |irgErnni epiret· omt die ge. ¢os I 
ve-mel en le n·lee[1 -1 -le die iwerl. .ld 
ogilailing#,1 vir .1,1,1-Afrika ie Lane¢r 

(b} Weerligh..rn! ng 

n Inter,• irle pr/]ek is onderne¢m iiI 'n kon[rakle. I 
adv scer •.ir g.k'w leerlipbeskerming vir ·n hool\ulcrpy. 

fri 

11 5 (4 14 t,]grrk,6 up.wi,ir., vi, Ji, fill,i*er, nx •In * r ig [10' 

.'•in.•r I 'l lem/- 
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tussen Riverdal cn lohannusburg (4. Die p¥pyn slrok e.ir dan hu] hoow€ -rde het sk. dus bulkne:ilie problerne 
'na[*and van 28 myl el h. ·n deursnce wal ./. 'al . lai iiI* Idullill di 'n 'roler eerie·11.•%,r ilk Lit 

toi 60 dul,/ Da' begker.,rg lens[ik is bly]: ul' 'I 'evnl '9 grond..,crlignnitading. irles in die betioer vourk,im 

•/Ell iare ge!•1;'i• la *& .1,•r •wge•eer 2(1(]Ii vi•01 %i ''i n Ander Fr//cen, v. I n lerbilind ine' cle/r,hill lie, 
I d.im w.ler sgen Pretoria t,1 Sterk[ontein efns[ig deu' •pre,dinghi,•rkum is-ar-n 6.r•gdrad bricken -diegrand 
weerl/1,1/. IN (6) val en 'aar weens die hoe grondri*i.iuilci[, onvold/ende 

btroom vioei (im die oardfolitbe@kermin,s,%lum© in %,king L. 
'corodes ward wir 0,•tirride be5kerming •cruix dal ilie 

bring. in hierdic 8-1 bly d e I. linder sl,unning en I '1 
indultansic van enige sis[eem van beskermencle drn. sn Iliag 

briin van sevaar Elcktri•ieip•nranineAIL·ri,*ming• Iiel 
as rn.ontlik moet iwes teruy! die rYTe %elf '11 gn'£,1 ueeT 

natuwrlik reeds geleer 'in ./t h.·rdic proble. saan, le leef 
,[and moe[ he hierdie weer, und 1% h,£,lul,klik le u,le .Lar, 

en hulle sake dient•oreenk<ininip ie reel I .wilg -1 1/ 
die no'preen·rubberverbindinr, 11.".• diu .plungleM G. 

rykr vergoeke fel die Wi·ten+IN,Le en Nywer•eid,1.1„in,lig• durende ·n onllading 51,1 'n zileelle .,in [lie weerlighlronni 
.ad i projek Inderneem on hierd,e m•[ike maar belang deur die grond 1/ die Inmiddulike img•.ng lim die py' 
rike prubleem ie onder90ek 

vlool Die verdeling van die slro irn luxs- idie ET[ind en [1'e 

pyp ig mocilik am te vaor* weens die in/1 ..iri.,•i. ir Dit skyn byvoerb¢¢ld iwenglik le wees om die grond 

grondweeritand on, bc'reklik Lort 'irstan<le .ri :in[Ier.,ek n re•ismuleitsuarde• van Irinsiens d e .*lende gebiede 
aanbcy¢el du v>f beskermende drii<le gui·blill•er rn£,el -ri], van Suid-Alnka I karicer. mel LI,agneming vnn die invlocd 

drie be en twet and©r d.• pyp Die .ide wor[1 £,p gereelil varl ves op die verskillendc MT,illd,li•!%. (7, S) Dil !4 n uirn:,1 

al·siande rn¢[ mekaar wrbind Datir %.ord verulig dilt h erdie noodsaakil. indiebeplanning,an krngl,nroule,dai diu sl'Kele 
maalreels •n gebi¢de waar .ie grond 'n rodelik hie *eCI61Lrd aardingsioesi.inle •ial a .«g van %cisocas,firiu5• In L.Th 

het, voldounde beskerming Gal bled Wa.ir die .procte cor •ree. inag:encem u•ird 

vaitc row gaan ual die grordgel¢idin, na verwagting geen be 
As .crgie s tal in h,unlie rigmig ./r '11 ...rimeillele 

lanerilw rolipeel nie en N daar'n weicnlike gevaar dat die ihirsig underncorn ylkrl beN,1.irii|e irl.IrLimerihile er, mehid,!% lini 
pyp beskadi, sal uord M sulke 'evalle Ji verblodingspi,nte grondres],INuicil en vi•ginfumil Le ber,1/I .ilineer meliril 
aan die ,•albewapcning van did ,.... wet by die 1-ng 

I @rand met hoe re,i•-i' gedoei• u.rd. ii di' van b¢.. 
in witgang van die Nedcal gchte . ...brin' In door middel d ere bilan, daL d e I mise van nieell Nril iente *,irgvuldig {ini· 
van ·I geisolecrdc label verbind 'n 13,e5panningiwecrlig i•e,·g uord. •agesien rew.Ii.ile eThlig hein•liwii kan wi,Til 
afte- is in •cric met dle kabe] geplaas om c eklrolit= D.ar i' bwearb-1,1 gevi·/[ [1 i mel , e .:hrilil. val 'n u. 
kerrog:e van dic .ar,ening..1 A li. p.. 1. IL.irk.ini 

./,de maak win i.5(TumeN ./inle• verkry i. *a .inslenb 
Ing¢val oermalige Ucerl,6Mrc- ir. dic p>pwand vloe]. sal 50 pers¢/ te hi. was on,diil die in•unienl gebruil is cinder 
die .tcnsiaal wa· aor dic i..). pypgedec[(e onnukke] 

loesiand, t.i kla.•rblY// nie le,furende I. i./Li.urp vol./. 
gou die dcurslagipannir,g un die •eerl,*ler oorskry, en 

wns nie 
sodoondc 'n b•komende Ilie·im,edri,14ieh,ran in41,1121 'hige 
veer Uer myl van dic Mr :s r«ds '11 paar maande ]•rk in Wanneer 'n 0,1.-: 1 ;ings 'n ra,!le genuink word, klin 

lebrulk en ged,de flurdie I,Jourk •I min.Ir,% .un i.er· gri,or :Lom.lings m .4,/liull'll. in.. ver.- lord, nic 

1 i gomlad ing d i gb, d ie p, 1, plan gle// s[,rider i!,/1 %1,ide ier· allein . #·/018 van *rias'e. lail '11/ ./inli•'l lie, lair 

oorsaak i' ook as gi•<ilg var. die bllie ve.illeride grondtipcs Die •cr 

houdlng illswn reS,51!Wlteit on 9,r.houd win die groind vir 
Daar lord bcoog om met behulp van tocrultng van die 

relings cike 1,000/ i.r 'i rnell 'rili IX .'I uird n FIN N 
Suid.Afrihanse Buro '» Sl•indaar(le die -.1.1•vernilic geteor' MetingRund'·vi,Millhal,41'•ar ...F[eval'voet 
van die Apla•e e bepual Vcrder sal •iok vinarnem ng% v.in ged©.en en di¢ res,£ti•ile,hrnelings niet 'n elektrodcipa,IL:ring 
weerligstrome wat In dic p>p en di: beskerminlwel.el vinei, val 10•t. Dic Oltlledi. hel getik)n d. 90©• W.*. duar 
..ank word wei 'n korre[::1: lu•sen vogirhoud en re:i•limieit bes,aai. 

Verder is e:ler ..in,1 dill vir '. 2 •rdilillri,hlrili. 
gugeue vaNinhoud die rns 

linileiliuu/Tile, ni,·1 4[ir-,1 as 11]011 ' 1 kiin yarleer Hierdie 

Die .drimistiwitcit iwit in %,inimige gchicile #1 9,1.1 grill bureil. lin w.1,ir,|. 1/ ih]/le'k lie /11/ direlte prak(icie 
Afrika .irke,m 1, inarskynlik tan dic hagskh in c,IRc in ni,1 nic, miiar dilir u,iril verwag it,I .. .dilpe·k]Es,it.kage 
./ricle g.bied un die /6•ld Red. hicrvnor isonder an hierdlic vilr•ie haie kleiner gem:,ak kan uord Hicrdie wr· 

dere de ligemene voor/ms •an graniciles' grond en ./ Mi,g1in0 word verwerk de,ir reskillae wi,I der 'n kertcr roc• 

veld, asook dic .!roc v.loterkilrnaat en die betrekhk [angdurig¢ van 6 myl in ·n ander omgcuing verkry i' falell Fig. 6). 
droost. iial van tyd lot Id oor groo[ g.reltci van die land I.Larhy word verul,g .1 die ..laile yerder sal verhoo: as 

•rnnd •ord. 8,6 (i,©•clode wrs!.4 he¢Ile•aal van die <He gemiddekli veginhoLd val diesclkle volume grand b¢paa] 
wa• in Eurnpa hcers waar reen meer epallg •,nr die M ir ler ... as .al deur die nieting van d. reatiuill .dck , 

sprei . Hicrdic was nie dic goval 'rel d c meting. wai •n Fig. 6 aan- 

.egee 'Ird lie 
Vir *11.ffend¢ werking van wecrligbe=kcrminJ,•middell. 

•005 begrondse •arddride. is •n lae aardingRwc¢rstand nood Mcl urly4!ril, rii, die vikirgannde ,% dii .1,1 dat d e 
gaklik Dic ©ente dondernorniR W=in die seis.ien • meling van die 'ogin/lid lei phi.i• 'un grill ./. i' cn 

ncer die grond op sy droegs¢c i•; rn die aardin8gweerslande krike,e Mccunciodes uerd ianx endersock, veral met die 0,1 

34 TI ¢ 4.,ciati.·11 'il M unicipat [19:trical lind enaking, ol' S,411!Lrn Airle: Pri mdirigi 1967. Vt.1 1 



Tipiese loorbe/de van varasieR van ¥ilginh•/ op ver. 

•killendc dicpl¢§. 30,is dcur hierdie 1,4•Jc bepaal, .ord in 

Fig ' Hel,inri Hier,he laurnemir' tl•,n duidelik I; die 
vo,inhoud aansien[ik verander geduadc die verloop van 

Mar,en (Intdit in h•dic besendereg¢.1 konsekwe],t hour or 
.roer dienes u.5 Hierd,/ i. len van dic yernaams' falor¢ 
•al meling• van resisi,witcii met behiL]p van . siroom· ©n polen· 
sinalelektnid/·' beinvlled en b. lenuoel w.rcens dat Vir Ik 

•RlVERDALE/ 9•,TE},•RS H•Ll_ ( 25 M¥.1 kuluL. rei.]Nl 1./1/·.mednag dic noodiaaklik ig <m die arena 
'OALESIDE/VEREEN.N. i. MYLI nic 8% 'll lumiligene me'llim [c bewki,u nie, maur u, boslaand¢ 

u. lili val lerskillend. reistiliteitc {9) 
A e ...1 VAN MEDIAAN 

>. B = ./vERTMOUENS.I. n Ander melode lat gebruik ./rd om .isenswrander· 
ings van k.Ninhoud le bepaal. maak gebrbik Yan vagal™ir· 
berende 'imblokliel .·aarin el,·ktrod¢5 geplaas Ls. 01) Dil 

i,•er:taqd tuisen di¢ elektril. %.. •die voginhuud varl 

10' die blokkle Mt ieer ·n maat is •an dle v©ginhoud van d. 
grold wa•irin die blill. begrawe is In pralyk LS ...Ind 

:.k d.1 die lor,ang vail Ii,il na lac 'cerstan' ab gevolg ian '/ 
lemen die voginheud. oer '. bale kkin berelk van leg 

' verandering plaa.Ind Dlt ma.k diu m/,ide unpl-dkliuM len. 
dll alleenlik gebrilik wi d uni /2. . dul of die voginhoud 

xt X 

VO,1./OUD (I VAN GE'IG) 

. 

E\ 
1(12 

.. 34 h .. 

:1 1_1- 
15 25 

v©GINHouD (5 vAN GE•Il 

rig 6 Urb-3 luu ' El..1 Ul •It {LO vI dirp. in VE,UL. l it [ %' 

J•.I ... I .id 

op 'ter 191==f to•.sb=rheid E. 111/ praklyk rol Ordatum ]5 veral 

*to•an kommersied bak,kl,ale locrusnng ge 
brulk .,lak geltic•.6 VIr dLc cerne meted¢ Word I klein 

gr©ndmonsler vana[ dll ier!,ing/ depl verlry dew 'r, py. 
In dle grond te slaan n ..... ... .al die m...r 

w·•rd dan met kalsiumkarbied in ·n drukheucr wai m. n 

drukinet¢r tet'•€rug is, Eemeng. Dic gasdri•k •al cpgebou I \ 434 
wi.rd 23 gevi# ./ die ¢.mies¢ reak•ie lussen die kals,uni- 

karbied en die vrye v.;,Ler is direk e• ered 12 aan (Ile perse!,lasic 
Og •a[! die grondmon.# Dk meted. I.:LI die vogiahoud 

as 'I 
[!Crsc//1/,p 'n gl:glibasis ©11 11/ 'n noukeurigh. 

.n boter as IDS, Hierdie mn¢*de ..le beslibt¢ ¥04,rde'·I % dat di ewi volldlg r deel en vlnnig 14 orn le Eebrulk. maar die 
dat dit unpnkiles lord as moniterl vanar '/ dl.[c val ni•r 

r *•* - * * 'n geslikle l.our on[u erp r•8 • •e, Jri.|6,1,1#1 •I *w,-|l'li. ••r •r•li,d ,' ,]rie di•/c. i.£,i I 

lord Im die g•ndn:Dnster5 I Vel. 

D.Le •ereniginit un Mu„isi,1• I.leltrisil,i,&i,Ilderneming• %,10 Sul,|elike Afrika. Vi·rrigill gs. 1967, Decl i 



groler of tleiner lib 'n knlic. walirde •% Verder k,in veniag bevrediginde •arding.te[.el be,kil.baar is rio In hierdiu he 
I. ditt iiI kritic,e .Arminswiwirde . alhan' Inn dle * Mondere g¢val 16 ·n bogrindic ilaa'•ardkabel geinguilluer, en 

grond waarin dic blokkie gebrilk wrd Di, l egier '/ biLLe d.,rby i hicrdic uarding•'sleen, ook [illn diu unlerteiding 
bruikbare melode om die nanuesigheid iiI aiwe,igheid 'an sisleern, ./ 1.ill 5!alpvre be.Liwin verbind Die ueer•lan,1 

vi,g(ighcid in be[reklik on ee•inklike plulke sous byvourbeeld van hierdil aardingg 5[te• nni •vcer 3 ill 4/hm Al•ne 
onder hU be 01 geb•ue. •Il% IC Slel *1 die ftinda.e•La•rdinwingi•cm 'n hair uardingsueeN.ind 

het. iingrve¢r 1 ehm, besta.in die mikinil klie!,1 egter . .il 
'n Verdere cksperimeni /1,1 van 'lung m ue.. /,in. '•Ir.Ind vir 4/ 1/1,ger I. 'n lie .a.le III hehan na 'n 

in lerband met •n nardings'.m unt 'il k...1,1,1. rn' 'n 
reng:iseen teeng die fen dll die· wiligheli[ i.,1.r ili. 11 iii 

deurs.t van ./5. ./im beR[aull, ./ Ii,der dll f.danient 
langer sal vooriduur as ir ilic grer,il ueg -1 le gehi•u 

van 'n weonhuis te Pre,oria ingebou i' Die .eier is ©nder 
Toeise wat .rocer deur dil Nasionale Bounavorsing.inbtull 

die [indan,unte un dilb builemure el oer die breedie .an die 
van die Weionskuplike en /Ywerhe d•¥ersngsraad J,(ge-er 

hu,i begraw¢, en het 'n t,Male lengle vno 231 •oci. ·n (1- 
ls. le• b......i Mer lan .inder 'I .gkermende Ip 

bloklic i, in n entrale poilsic ondor die .bau Rephiai, en 
perviakt,· iiu. baw langurner be*. as m die Leenoorge*elde 

·I .ced' blokkie ./8 vii lie hui m.ar 4. dieselle di:me. 
r'.tl. 111) 

ten cinde verse[,kcnde nie•ings •un die 9% older en wei val 

die huis ic mank Mt·lings v. die wcorsland yan die iwirding Ander aNI. ro,lerre •al nog ind,rspi·L .det word, 

stelsel. die voginhoud en ./iteit van d e grund M gereeld .lint dic relalic.•e doellrcilendheid van ier.killende lifirding• 
seder, * aunvang van die bouuork .deen en {lie re,i,kiuu clekirod. Riks .Irdmaile, r•1£rne. Lurd/&. '·n E•n[1• he 

toi op datum •ord in Fig H g.kion D e inv],ied van de kind¢ Iwnfigu-#Ries in veral naur die v.indwterlwand houg Df 

begin van die reense,socn k• 41uidclik g.•ien woid veianderlik is. Dle lil-'Ing van hoe REkrdiouts.ome I die 

-rding.veer.and ral as gc./ un die mi•nt[Ike verander 
Die 00:merk van hierdic shidie IN om le· belmal . rili. 

ing var vopinlioud in (Ii. ,/rri,ddellike 'irlig,·.Ing, hehiu'-[ 
aardingsme,<,dcdot·!trcitcnde•enmeerekenomiei ,•.1• h»,inr 

0•ik enderseek te •,•r,1 
beeld dic i..... .In 'n hy.munde knnun I. I':irdgelele. 
i. die la.panninesvenpre,ding,nuiwerk. ver•I . .en ander 3 ler,•Ii,•e (.elcid!,1,: .i, Ir€il 

12 
Ini kr,,gkab,!1• wat dirck in die grard ge]6 word len 

D. -1]w le benut !4 dit ni,dig om die· iermies' RA·id „gieien 
dappe an die gnind sell le v.eel Die ternikse lienskappe 
van die Niond is iweer noil vertionde i•un die grondi,pe. graad 

%G v,,0 k#,ikiheid en veginh•ud Danr moet ook enihL"I word 

(01·DER HUS) dat kiestande l. Suid·Afrika gr©le,deels viin did in. bY,oor 
b¢,Id die Verrn.de K£>ninkry' versk L rn aus ./.In d'Ir 

n belweite 'm niecr gege•ens ./1 die u. ke .1./.like .0/ 

20- . sunde I bekon, W alternrial cenvoudige en ./cip mt. 

P«. in•tnirrenic besk,kliaar te K· As die [crmit• gelciding• 

12 7 

,•1 14 
vermi: i,nhekend ., he*ular daur die gevuar dat d. label- 

groo[/ lat .ir ·n bciande-c ili.01 Npe'ill-r Ii,ril le klein m. 
3- 'ANG. "I Im •ndeands weer u,42 dll. -[ige we@ aevolg en -rd 

9 labell: '.'I P= . r... i·.. ge'.k wal %rer 'I unsionlik 
h.ek' 12 gr//r k./ir[inlk,ile 

50 n - Virbelerde medel .. die welheken<le nd: 12) I. 
WITEIT 

vir die meting van lermi- Nele,iling,wrmi,0 phrok w,ird 

i. plaaslik antwiklel Die nuue .irtle he-in ilit 'I ./. 
El.- rnet '11 deurs'ii v in A nim un *n longle van On em mel verlm· 
27; .ANGS H:LS) 

terelemenle en liallgele,crihoilit4 vir die len•ren,luurmeling 
i,ar 'n afunnd v,in 14 im D e Monde kry n konstanle krag 
iniu, el die 0.0/ lempendui,Tvorh•4:ing, nord " 'r. lunl.sie van dll 

%/ 900- 

..meot 
700- (NOER MUS 

Aanvanklik h •he lempen,lull-g belreklik vinnig 
560 - \1 / "In% de plaN ke in'Ii,ed viln [Ii'· me al /anni ' die s./ 

d-J 
LAN.6 HUIS 

bequan maer Jugna uord die Nlyring 'n 1,•garitnieie funk,[c 

& 200 -0.-C' • van 'd soos weergee in die volgende vergelyking 

AIL AUG SEP OKT NO. T. -Ti - 8 -4- In (t? 1966 -•- 1967 

*ar L c. T. die hin die g,inde in I "-'t'n vintt, huu,1 tempcratuur na ve.r· C•, rc. 4,•1.•It 

OU: . Ine• van l, en L. •ekk•rde. u,dersk©idellk ,% P is dic krugin 
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9,1 in u atl per cm lengle van die ..e: g is die lermilie 
i.. -il i. f C re, n. 

H en!,1 ./1/ dal ·n ..'me val i¢rr.•craiL,urver.®ng 
(Ti T,) ' iyd 'ip n logar,imics' sknal 'n result lyn Nce 
uailrvlin ile Wing hy Fle krliginse[ ciercd,g :an die ier 

In,¢Se reS,Btl•LI¢L' 6. 

n Sllinil lard T Y regi.Irce'll' is ....sig Inn 'n 1/garit· 

£32" 
m 'sc 'dbasig e ':.k:it vii die res,/cring un dll Impera· 
twursiyging yan die s•de Dle h.ling ••an die finale ged¢che 
van de .ek lin man' beraal ·Aord en ..ska direk 'n 
laarde in ilil lermniti. ruM/li'.•ilen Dic appar.al word in 
Fig 9 gull,in. en I Imew o.nnle in Fig. 1. 

On,dat die emicic res,Ntnwei· van die grend mel 'n toe· 

name in. bcide die VL•ginho. abook clie dtgtheid afnecm is 'I 

studil -1 hierd e rarametcrs n•dig le/ cindi di© hCLS©•S- 

variasie in Ii: c reem Hierdic sudie uord uit*evour deur 

Fig 9 .•eeklik• unnrnem 
Fi,lo ngs h, ng, 

wan appaial vir *i •wil van Linmele -SI .I 1•etsplekke in ve•1,1]•de grond. 
Lipdh le mank 

TERMIESE RESI'TIWITEIT {'CIm //1 

e '8492 2 5/ 

.e 

> '.d 
4 4 •t 

_44+_ ' 1 Ub=- 
UL. . 

.=14=11 - 

i /- -1111 1jt=+20 -1 '4% > r- - 

S 

- -5 - ..1 •1[7.... 5 =-2, 1 7- i t-·=tiNE 4 :0 

... S: 

4 1- 11 r 7, 
all, 
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lermiese re=L s,•Eig •p dric verskillendr MAke liar I ord I¢rl/g 2/1 Ip hicrdie ly'l ./ v'lle 'ebrlik 

oor '0 periode -n 6 niaande '.aurgencerr. word in Fig 11 genmak kan lord lan die n:lorsill'rale el ·fasilile,[e •i, 

gut,ion Die •aarnimingb vermenwooed], .[ande anal ieeds i. dic Republick aan u,iver%it,14 et' ander inrigungb 

d••g ./. Ilt. Die ..... .. g = 121!•C crl per .al[ I. beskikbaar is, vi,ordal ·I nu.ie labArawrium met die ger... 

algemeel gebru.k ..ra ..n= 'pe... Nege•ens anihreek. .and• g.. .#.., .... lerd 

is •ngeteken len cindi die gratit iliwyk ng, wnlr hierile ..1,1.1/ 
te illustreer. Teen vcr%4#ting In lon hilrdie kri•rrmcy. i:%•uik (b] ....nling ./ Iraglyn' 

d,6 wal '·ir ander lo¢p.plckle vellry IN, 'n 'i•cni•rne in •Ile In 'i' pfo,ek *al n. Inn vrol sladllm Van ornwikkeling 
Irmiese res,itiwiteli ... dic sernerreen begin /1 In .116 i.. •uird aandag .skent aan wcor!12· cn %14.els, 1:Ill,in,11. 

oinikynti. anomah" mod[ nog Indersock unrd up tiplese 1 ransm,•ii· un diitribusics·,eisels Dle siandasid 

iluspannings•,aard¢. ua[ ge·woonlik by die herl,inninE •ri 

I •n lalere reler,ut ,al 'n meer vacd,ge ./.ling van transmiss,elyne In sub•asictoenisting ge,ni,|L -Bl. !4 ver 

die .geuen. wai /1 op ..Lin, versamel is. hesreel wird: 
•,dentel om rn¢' inagrerni. van die '4erming •.11 varl 

i•p hierd]/ stadium i' dit vi,ld,irnde Lim ic l.eni tho pe<kil.LI m,iderne %2/ 8/wers "rko ihird, reali&(icg Ter. /&9/ van 

initrumentai,e, v r vinnige en geriellike nic,ing win lermie• 
die 'crk[ le •crbomsiandigh- le .Ces. 

enskappe van grood iinder lokah: toestande, binnek,ir, be.kik 

baar sal ,wes Na vrnvagi ng •al na a•op van die I,reic'L W¢rkson•ndi@liedc wbel eger 8./. omda· dit van 

i•ik voldoe,de gege•ens beskikbaar 'ech cim korrchies + b.lic 're *os byvoorbeeld verwagie aantal weerligont 
sc...bvcrandcrings van dle Ii.inlii.ud ur vitgkae grand lading·, 1, en lengle un kni'1¥n, Iiardin!:, i,re ,:in eincirn 

ti•cq I kan mil. brckers, en5 afhang [n 'n gebied me( a be•akle leurliN 
in.... lan ·n ./rgeis<i'crd¢ dislribugiely' argumenls 

4 1|,Ini,14%1,11,1,4 hal. d wfinieer .ord as ·n lyn .val vir 50 persent van d e 

<til !10,/...in©|li'|Irl •eerli.panning* sal oorvilnk. Dle slroombrckers . dicnoor 

cenlorns/g dikwel. ..crking lam en Venlere %k.]kelsi In 'ergelyking .el dic %p,Lli nicer g.ve/,/le Inde :vas en bly 
veroorsalk. 0..keerd kan '. lor·glgolcele [yn di• grocitenpo var die eleklritite,•l,Anieningbn™erheid I ngs in 

d,finicer -rd aR cen wal hy degR ..e van die •eer],89LU- Suid·Afrika nos steed. lenomennal Die ingebru,kne'ming vn' 

.anning' sal lorvank As die 'antal g.'p...IngR War e 
4• LY-tnrnsmisgielyne i. Aroot sk•al ner die /*e [.len 

laar / ·11 duidclike [ckon vul, die vordering en kid /andanrd gogo•e •tandaard-•tbipanning n(irskry, hip,al kan •ard te 

mci die aan/1 weerligon,ludings, -,1,1 dil ten min.le 
wat reedt bereik i, Andef™1% vind 'n groot Redcelle same 

van 
te•retic, m'ion,li. was Jm gedurende die •in[ue. van Nulke 

hicrdic :/twikketing pills under Inigin'di//de Int n.rens 
dislibus,elyne 'n i.elau·pel te kies u•/ de mees ..kil,le ander; I Relyke h. me: daar is b.vil,heeld min and. intel 
vir die hesondere hedry,%0•15(and,Rhede %.eci T. hierilie 

sleue ny'crheids....Ickse 'clelybiia· in vil.. nict did In 
verband is dit van,lf,0.kend dat vir konlinue dions. 41 41,4 

die Tran,vant wa[ in n gebied le waur hi,8 ucerligin[en.eit, 
hok· hoogle bo ieevluk on hetreklike •nuk grondli,CiIande tribusie!>n . ·n .eerliggchied beer .Icer moet werd al 

Se· 
•en %at minder aan weerli, 1,!ootgcste] is Dic presiese Im 

s Intlik v.ork,im Nk,8 'I voorbeeld van die 'iiergcu'lle 
a% vans van 'ulke Eykonislige lacriag iy ti• nag 'oc dcur prn- 

Undighile is ille hille griwil rir'li,nil,! n die Rupilhliek 
beer en tref me·ucleg bepanl mise• vrng,er.lrn. Repiardgirande rrul die Ilrohleum vl,9 kiug 

vcrs,re,ding in beocklik uilgeslrekie on dunbevilkle pl:l:le In de goval van die iseloring van substnsies is die be 
landie gebiede lussenin nadering ie.al ancle. Hier 'ord die .te val die in 

Navors'.Il. Ie beh•on dus v.oru•n le .ord u. k M': 91'Epannin:s Broiendecl' dor die ikilasicpcil van die 

mel die ultbreiling van elektrjiltuitskiers,eni. t·cd ken hou irbmende 'In beraal el the "[uerking op ./.sieloer/lin' 
sodat io •eel inligting us mo,inllik niet betrekkinA •et plani hang durvan af O dii ·11 endsubstasie of - asie is, 

like h,·drA,imulaniligheile vern iniel 1.;in -ril .di,rii[] Loil,Ti die .anial venakkings i. dic nemerk ens Daar ,•ord som' 

stigc *annino ,·a i,nw.irp k•, 6teLin Dil beleken onder hu·ecr dat die b.kerming&ped var gub*ict,ierus(in, so• 

anduri· dal •n hl•,•gN•Lnlnp•|aburililium daargeste] Tn€• •rd iran,1'ermutan, hech¢mal deur weerligafteier* by die aansluit 

wat iindermeke hi verband n·il rrah[©me hY 4•nning€ SCIfg ing,• van die wer:§'ing heheer "cird Aan die wder kant 

hct.0 dic wai + dic ker•h! ek hinne die volgende dekade rroel orth.1 word dal 'cal. rq nic infullbaar R nic en 

-4 "ord. mo•inilik sal n·aak Die ned ge ·mver. dal ngs· III teeft,d n-han, ian die dicns wai hulle moet lewer 

rerionce·1 - ·n 9-inlc oplekling in hi•u,rning•neci ut we¢r grotendeels •n funkqic LS van die aantal sti:5•nning• 

cgniek Inder.an het, a lok verk' moel word {of di, skakel- I leerli,giuspainings / •vat dic swigtin¤ 
uard¢ van die weerligai•tien 0-1:r¥ Die ruling yan wer· 

Die cergle suip in hierdie rigling iN reedN gfnern, deur ligaffeieri. bc.ond¢r by 11 k. iR niks ongewoon5 nic en hel 
dic ti}tsla•dbrenging van 'n ./inning. irdineringlomt· baie keer ·n recks sporad es' route as ge¥018 .aer die Gnal 
tee. ul ./ ir¥.uhge b,isis opiree . im le![cenwoord,#cri finling .laawind ..Iyk¢ I dic f•ling van ....rnalori /4 
van bclanghebbende or#*. besman '{iurdie kornitec g©wilg van /1..:innings. len 4/I nn .eerligbeskerming noN 
het die spehifick• wak o. n.irtig van be. 9de filsili.. 

nie #./*1 nic 
cn naw,Min.,Jek[e te verk' en 'durende & [i,£,p un 

hterdic jaar ..bevelin' I ...k 1. verband me[ iL•Lom/- Dic Wcten.rlike Ny/©rheidnavor.•.-proJek in 

be'lanning ve,band me[ hierdie. onderwap hc[ aa doel dic ingamr' /g van 
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gegeuens rakindc die aantal en groutic van stusrEnalnj•5 or grinike ..ak<[rade in e[.... .alsie: kragorns'lling van 

iransmi*'ie· ¢11 dilribusi•tels/ls en dic bedoclin# !5 om 'n li•ktme. I. ge!¥k/•om :I •m.k¢.d Ii.passings van 

uoonna vir birdie (kiel t• I rus Ha£i. is die be™lerin2 6,1./. beheerde. 2.ly'rimers 
d• s.veet 8.8¢•ens as Inoo,ilik 'p *Li 'n n•/ler opguelen 

Verderc ™obleme wa( reeds Identiftseer Ls en nio•,•tlik m -rd dat 'n St• Siles• analise makilk co crnw,ildie 1.il-r 
die toekorns ai navor'ingsprojek. ndernecm .I -r•I. I. bur a. iiers *ing .g) •crs i.*samel luird on, vas I 

cl. rile v.enine re, laerynancir»ung: m./.CE 'll [as- Mel mel waner frekwensic die vealillertle golruir•1% ia Lip 
Iree iuekon uord ./. In bree Irckkc beplal kin .ilri[ Viwirgoelling: <lic 1,41rin•ele Redrag van isolasie Inder die in 

•Ded van hol £pnning: die elektriese er•kapp• vao holli 
water nres sluspannin' i.rhee-s Dic pegeuens . 4.,1 

is en die .le..er. aamunding van 
van n tollur'/[sel virgcm.kik om rehird' sLiarte nal in Swid·Arrika gekueek ..iii 

....1.1.y landbILL en . /bou die ..anta] stuspannings *L' n sekere gativ©rni uat 'I •oraf 

'pa,aId groolle •onky. ic verlay. Die rrowl moe' sic,in 
'AVORS-,3 VAN DIRI<k r. BELANG VIR 

Ip die illedui,crkin• Ill lekill./lislindernemiw Int ge. Fl FKTale.E kIUGUNGF,NIMIRSWISE 
64 •.l! •ices •ily, diu 'plianic.ecleid .egang I. verleur] lit 

1 /1,1,im//,Ii· die verskillendu lipe• Iranim,Mie- en dis/;hun.IYnc ·U, urn 

belang is. I• iIi. Mehied v.in 'illomntisall werd navor,ingswerk n 

die Aldeling Oulamatia5Le Van dle Na™inale Naverslngs· 
. Kragonderbreking in-un Gr Whkundige Welenskapp¢ lans Vcral lue»Fil• n? 

1 11 Ii,in4!mi„H hv die winrg; iu Ide sal d 1 1114:1·A yfuld van dic Inhi,kke!ing en .€Fussing van 'furlegnle. in & 

waarde •e. as gege-·in „.n reeds oer t>dperke van iaTe in hantenng In .heer Vers.... ings o. wele./.ike 
Resaniel I./ In vc,bund let '11. 1.,pelyk'Ide. pr:'taile val b. ./. menc Le behecr en die ' rnemin: n 'fer.irm ip I 
SU,ande trariwil-,0 en rl,Nir,h, mt,15els virk:3 kan uord 'Ir berg op ·n geskikie .©dium vir dirckle in-f in ·rn ,[er 

=ledings rekenaar vir ve•dere 01(ledii#, Is reeds deur. veer. soe• 1,Y 
varheel[1 'n ./1,•mail¢Ee ,weri•,e. 'n behecr Vir n •-51•aal- 

Saver fit· macurs .ee, u'ird ...Aeur•ge -nleken... dilrrallarncter. ./ 1/er/le werk '.. ..1 ./.re, Ill n 

Van lynen slihgaswri.u. en val hexkadigdc teeru,tinR dew 
'ilille -1 A gchrink viu, Syferrekenaars i. PTosesbeheer. 

die imleN,e elekir 41!eits/nderncnilri. .milak. en hale ander 

netnngs unlle'dhierdle gegeMenilen (plig'•¢un fill.LliT'Mil.]5 Ili,r 1, 1.. Teed' nicer as 1,300 Ryferr€kenaarS In pfOSeS 

roe·.elengle. am,ful guh•agic•. 1,iur••1Lng lat gebruik nord hehc¢r in&/1/er, waarvan ongeve. 25/ in dic krugili'.ek· 
en' h,111. re•oT£14 •9 van de p.r,lile ..arde vir dic ender 1.ing&/pcrhe' R Naver'Lng o. 1,!e•ie g¢bied is van d,™L. 
nem nD self {im dw urgelykende *ta5ic ¥an vmklnende helang vir die 1.ra'Inger.ie/r In solerr' d dectda. .1.Imeen 
dpes •121•19 n[ van vokillcnile f Lhrikate van :ecruglin, - . aunvaar uord dal la•neer ·n orwekkingscenhuld NX) n• 250 

&]ihee·d ueerli.fle,¢rs te he'll Die ....cld ..111 Trilawati 1.apasiteit heh 'n sy crrekenaar in beheer s.lfs ./. 

.lke ge,ewrns lan Kantwnlik verrnceraer word asdit gch•uiL B 'I u.....regverilig kn lord Dic 2% lot ./ hoer 

Word on, ·n veTgcl.kirig (w ·.ref .sicn de preNtasi¢R -1 die d•lireffendhed w. deur Ii'n beheer .rkry mird rd 

ne(Merke •n n aantal clektrisi,¢iIsondernernings lan ve'k,1 hioot as ·r hank,9 beske, (12 1, 

lendu lines •/ Slardnardmetode wil antwerr ma uord len 
Gebrek :,arn geqkoolde arbeid veral van i=/houdendc 

emiled,-neem van gege,ens cn di' lale™ v•ruerlingdoel rerioncel in kragi•gle, In die Ripublick. kan die lailng treffenil en die rl,ullaic vereel'hil:ir te maak. Sodanig• ge 
van hierle tipe val beheer /01 in kleiner lasi¢. m dc me· 

gewen: '„ /01: van bela' lees 'annecr be..al n.'et lord 
koms ne».akllk nuak Die belbaarheid ./1 hierdle 

I ·n be•,in[Iere guk navergini•.rk nondsaaklik i. 
lipe beheemiethel i deewhw su!ks (Int die gevaar %aarna ge 
...k '· Ver•ere spi.lienden- veruys lord /1 un een .....lieur*well.hic/. toeslghi}uer 
=rrlit:b 'i, ird dotir 84<>e o•<lerhnud•per.eneel, nie langer 

Ak•in bal un dle pridileme 'I I¢•bar' mel lektris 
val MmigE,n, 1/ nie 

leil,vo,irsi¢ning n.1 prelange en'aring ree,ls e•ge[05 ig. huslaan 

daar gern (wyfel d.it ander preblerie li• •evol: ./ vinni'Re li[ 2 1•I,golticreleme,»tu 
bre,ding sal adirk rn:. veral prndal di• 1.101:di helangriker 

Werk op d e .bled lan dic ....sin: lan hal'ge!.ler. 
w m k,-les hinne red'llke grense te huu. Tr[,im. tenvy[ 

•a, in die Afdc:{n• Elek·ren,La van die Vaste Toe•tand •n 
daar neg sekere hailese . fu,damcntele Droblene onopge!04 

0 
I •sionate Nuver..institu# vir Wisku.,ge Welmi· 

1.14' d' 91 at 'c klen' by niljorsing al mee· en rn,Jur 01 'IL s'appl ged/cl lerd, is o.k van dird.te belang li• die ./· Ollder•0 ek van . e eki,ronre'. i. Flaa• van d]:. s./'Ir full. 
3 ing©nicur Halfgaelerelemente vind al me©r on nleer ine,n 

entele a 'pekte v.in = 5ulke *#le werd Natuilrllk nord 
sing in dic k™gnmerhcid en prehle,ne wat met g.r uk 011<ler 

I • rmvang vall die navanings 
:,1 wat 'nderre•m kan word 

rh•ailike mestande nnklmn. 1;all direk steun 0, kennis w•t 

Jie hesk,khaarheid .11 ilavors'ngx,r/nie,Irs . die na- 
ir die na'orsing#.ir-ni ..doen word Die kraginEe 

vi,r•ingsfas]1!te,le he•e•k nieur betree Meri 'ir him o.hekende w.eld liar ./18.1/N· 
'/ Paar h>/imitige pr/blcme ./IL ,/ dic Afdelinp Flek- versky/sels ·Aa' in lan".ek/nde% Nerneet word le lernt/,gil 

pese Kragln„oleuriwese veTkecrdlik 
Imn,]a, gemet is n' fhe o",kkel· un .1[ge'·ierel€men[e m omuer• si-•I 

18 v.in m.ted. am dic breck van 'n :cle,Ir out.imatic' vah kan b:teken. Noging indion die ni,dige kers,irg gulrul 
I ./. metille; vir d c ./nige nne,Ing van d. d,kie van h.,- ..,rd, lill hierdic eler/cnte huel/nral n.we toe,m.,in.mo,int. 
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1,khedc vir die kraging*nieur %kep Die baw IK.lm,baar- ting B gcvolg un gunslig¢ 91:•ike 1,-ande v-Tr:Ing $ 

hei.1 I. reeds r„.t half•le,urchrr.c•c verkry M %/1 - -r niM, Mord kul-mt,Ne ver|,U,ng nic vcr•™reus nle So br 

•agting -8 -dor verhni,• In,l d ,• 81'bri.ik van lull.ri™[ren viliiti,eld is ,land. reel gczee Aan Nek'. sei,s Sekill 'll 

bane. (1·) verl,gting van @cb©u€, strukiure en ier™ine in dle Illger™/11 
en dil ..smatige .... v:in kl e.k •me., ick/likilnli,[e 

..k lip dle gul ild van i,i,ker/en'.luncle energlubr:inne ki„•w,ius-ms. 'al,ri•kc, hogal¢ in tenn •banc I,b. 17) 
-rd In dic Aide'i·,• ToeR- ktrinlka un die hasio- 

nule hu,Lirsing-muut vir WI•1:Und,8, Warnskikp•e geikier, Hierbencnen dicn -*Ilede win dic [nsi,·i,Lii £4,1 i' 
•aiir ilie i,rnaung ..In .run.·licrgie of 1Grn,kie Iner#le d,rek v.•skillende Kemiees van die Suid-,Afril,nansc Buro wrRI;ni 

na 'ck(nese .. .doen iuird M. die besk,khia-hei' -, KIL,rile -11 1clhEI,Llg en Vernante as•kie hanneer .Se 001 is 

rioilernu hallgele,er ler li•, cl,·klnese ounhede en,enselle 'i•rd ihe 48'rutaria,( van die Suid·Afrikaan•c Nas'nale Kon,liee 

hierdie elemenle win bell. ./ vir die kral.enieul vir In ..ir:ing in dic ./.lul gese•lel Uitilekendt• 4,1!12- 

toopassingh L. .gele' T,lake •unr .H 5••rns Tluitlg gol,ruik -iki I L' reeds he'.•erkitel]ig nre, ille 'rnal! inale ki,111 

kan .ord •Ir I 'nITy I ng "11 IMI.inente ol 'inin·unik.. In,le vir Verillin: . dle heol. lan die Nomiree is ne 

...11. 6005 dic,eval met die na,omin, I. • ve. ig,%•ril,crp 
her te lande op 'n witen.knplike• gron[kin, re pt.1,4 

1 -Irki.,i.in-lk... 

leluk",linil,nik.i„u IM '0 on,intheurlike hulpmiddc! pir die 6 lili<,•irwienin' 'ir H.. 

*en eur. N.,rnrBings*erk op tckbmiluinlk*sie Ill ll, 
Om ki•Leredcs Is dar iang Kie han/ne-•nhill]Ti& -ar 

'-male Insiliuu, In Tel/amn'Inlkas,Cn.•./ I. 1[1 L.•CO 
clektri.lil .le voorM[en word n e. miwir die -genile !&,•n 

brec i/i.£ veT[lwel, nl. di: sludie van radiokemmunikagle 

ag .. asolik. die ..#sing van radli.le ©rn under ./ it,mdilard wan die BanliK en die *laarmeL· Rc•irde vern,nu 

om dit [c kan hehislig. hu¢kcn .i dit· morsiening un el. 
lerne op tc Ni. 

ti,•ilci·. in aulke ••i,onhume• in die ni.hye toekerns lilgemET 

11»d. die d,ickle 51.. van radiM:,irnrn!,nikw%,e ili ul •inrd '11 00/an,i *Ir& de•Ir die Nas.nale Hnurawr 

lirlaer sludici Vall dic invloed van die aimosfuer lip die vi.orl· *%ut cleurgeve. word behearl .L.ind•i•,ng• te gee van 

w.inting Win indwplwe ..i,k -1, ili,dic van dil ii,nokfeer 'll de onivarg el .irdheld un ./.· dill.e. 

die illy'L. Lip ki,rigi' 1-orlplrinling .Lic.*Ning •an rudie- 

gol•Ae or ander 1.rre,1. 1% [i>voorb/]d die ./.k Vin radar 1 Wiyku,idige ..ill·k 

ilin iuenval L. Inell en d. aebTuik van eleklri,magnelleNe Die tocpassing v.in 'I•kiindigc •al,Nlick in die berlanning 
/1./ vir Eiftianils,neting 111:,•inder wil dil uelh'ken'le 51„ van .•perirnente en in .le ondeding lin die .gul.are .t 'I 

teal• .0, dle Ullurnmeler en Terr# uite,s bolangrike aspek ur. raw.* Neu.. en nofd akeef 

i. die Al'cling Statinick ./ die ./wal: In-iln./. 
4 Fl..... •mnil.•rill 

trut wr Wiskundlee Welcnikappe heoefer T.,epaggings ts nic 

[),i, n•id,•ikl,klic,3 van ger,cldc 'king van nieelinWI,· net ./ nav,ir.ing un hel,ing lic .aur ooL op die gebied val 

nierill i. aa,• ulke IL.nleur L,ekend Ellige •ubstandaard = 
h,plann ng . ander ....ti 'ribleme I .ie Inpe'leilr mil 

n lie >king un g•irne meters ./ruik word. truet o. s'· teekorn 
-If •cer met nicer ni•ukell,ig= shinda,irde vcrgelyk •iml. iwn 

. /le beurt weir lergelykbaar rret ila'hinale slan· ·11 Vi,irheeld van hie ui'Lunillge "austick Rehrilik 1.,in 

i!,iarde 111# ·4 Die insiandhouding van die fundilmemele -ird om die chekiricw ingenieur niel huplarn,ng le help, i• 'n 

I.in,[.irde vir I.kni•,IL,1 In die R:pubtick ..ird ./. reed' mudie van die lewensduur •li beler.·cleklrine ii[ clekeonieye 

ga deur dic Nasional, rislese •dwwsingqlah,ir]I,ir,urn kompon•nle M Dic Icuen•ver,!eling wn i,ine k,imp,inen·e 
i•IL[!crneem (byve...1, stria¢!ampe) c, sekcic ultliindi. param:Irs 

van hicrdie lewiniverdclin#s iver.vaR[e .venid,]ur, •latempli 
'I /,t,aling.•niul '1' dic k0ns'ruki' val I I,hintule 

.s ] is van bilang h' die .... van hywoorheeld, 'n i. 
Lapailwl, -arval, die waurdu in ermc van 'englernelin• tiniale end,·rhiuda· 01 vc-va•glng•beleld ·, Gebri•i•1,ke •er. 

herek:n kan wilrd li Ins iwn die gan, Hien•un 1.1. n i./i 
•angingsbekid, Ual beker{1 ':n .1% el...msverval;],ing, i• 

[,Lie •niluarl vall .-LI·.6,11,d 1-n wteindelik van sranni. •1· 
dat elke indiuidle.1. •enheld 'n vagges/lde ni./1 u•o na iy 

gelci werd 
inlerking.telling ver.Ing v./.d. behil!%: as dit 'rocer ns ge 

1,11 tyd en •y! hi•dic pri,Wk volloal I'. iuird h Inda· volg un lai ng moet Neskied 'n Alternaticue vervanging. 

rrenlule Nluliclinrile gul,rin, ill die ionni van *·anduardselle, beleld staan bekeid a• blcik·VervanginN - ·. hi·le blok val 

lifind,ul,Jweers,%.I on standardkaras,[or, Wat kil. i: I. e.illule Mrd ver·ung na 'ereelde tydsiniervalle. cingeag dic 

uirigelyke I'll: .„11 In buitelandsc la*. Ill geN,11 •i•rd f.,ling./#lig un dies'.com 11·1,r dic 1/cpm'Ning m 

De neuk©unglicid van hierdic 'inda•le lan lerng.ur•ys slaMilese metod¢q kan 'n vergelvking tily,en vciski knde •er 

iuar[I l,il 'lle %1•n[la, inle •t in dic ]11/ina4 -le Bure vii vanging+elcide :drel·, en <Le hclcid nanbeved •l>rd, wat mak 

M:Le en (il...· LI, Palys. rrankryk, gel,•lu -. simum dechreffendlicid leuer (con minirnum·ki,Rte Die •Ls- 

1:undige mi,dclle nat ler inke M. ,% guu£,ontik nie eenvel]Ilig 
1 ver.'ll. I e. vernl 'anne¢r inge. elde 'ibleme helakke is Ii'· 

Ile N.,don.de' 1•nil. rsing4„14!luut di,en heclur' A ge'pesia],seerde keno,5 vnn die *ILS[I]LIS In die .Ick.i.c in 

voning - die .fird 'in wilig[1,• en hocw,1 *11'gverlig· gcnieur #cumen•lik is hier neLidimaklik 

40 Tbe A-clation of Municipal rlectri.1 . lern,kings of 'Duihern Africa, Prticced,rgs, ?967. Vol 1 



*· *.Iric- /1•ul•%u illidersuck na dle lermlese dae:(reffindhold van n verilkate 

Skiernke·./. n i'Mil:rseck nu dic webrulk vnr, "cenk,•91 1,·L,r 
Die gebruik van num©riese ·egniele Iii {die 01*-g 

•airili·rd, mbraike.-, m d e nvi,erlicidqkebic* wan die 
./ pri.blemo het di: afgchipe iwee deknde ·n meianni,TfuM! 

'Nergaa• as @evolg van dic feni.menale on,ulkkeling op die 

Mehed van syterr,Lenaars. Die *lunhxaM,k¢ er hy..erhei,1 2 ./.'·/ i,ill Blrilkli,rr 

I.•.ingulad .l tans n geed./crusle 1.1 // model . 
Dic Aldeling 1 .din,in'll v,in die N.isi,inate lave. Ing. 

waL enlan• sy IBM 7{M vervang bel 'wrdle rekenaar word initnun vir Megiinle•e [,ilte,icurs= kiki,o• h Lionhiraid 
ho'IUmlik vir 4.11'le,Ki.ke in dle Welenskaplike In * er· uindionnel met n d¢ur,rii ur 10 voei n.]tirin *ind•n¢[hede 
&.-ing-d #ebri,ik, nilia, i, 1,i. b,skilbaar vii b•lle• van 4'141 pe yekilnde, en 'n 41,•tracluilt.irnel = 'r deNr 
el=.-Ir d'c ,•pli™ van „te'llip[lk: en Legn<,1-e4¢ prob· •n, [ % n 14 di,im in . in rin uin,1.elhe'le .1 11 In u PL. 
ten u st./. hereik luin ... M. [h. beskillure I,bil,leire ln.n 

.i,1 r •clde .., „ prob•,11. wai ./5 4¢or ...2/. d. Ardellrg 'n non, wrike,denhcid luRdinarrikanretilime 
Nu„ enee Annhe -11 die Nas-ale Nah.•inssinglitilut + •derktick, iia die un•Aerking van Undbehus,Irg • #chove 
Wisk-Lhge Werend.:ippe me, behulp van dic rekenaar oppe· . ander iln,kiure 'i.s ti.ing. el 

his 1/ 4 'n •rk Le-,l 1/di= en roe,e·bepl,Inning .ir bilrie 
3 Grii,i.k(ru'.r 

GledeMe vurkeer, uL(gewier deur die Pro- &e Mu•is®Ilieit· 
n outle'll lan ....,50 ....5 van lis•n·s/delike 11© bepaling van grondE'.abilite t •n ander panmeters •a[ 

Verl.•r & opt·pad-b#nning· derRellke rn*/.in glill h.al. k ig so'er dll die (laar glelling vii 'n .(,4k k e ••ntld 

'kaa[MI i).r'r[Ic' -1 g,ge•el" /Ir 'Irk/cr•on'et/lk.. el 'I ..r vir 'n gill /( .:tnimiss,ehiring •Rk. A naitirlik 'lk 

grom veT•ke,denh•·id van ander 'tal.liese noiled,n'. val belan# I r die ki.Lgingelieur n Annuil proickie in die 

W../.* cl hyuerhel...ingnad li gclei .1 U 

I .. . .al 'eral vir ..... Inge'Jeurs .an helans Dainke]Jng van locruqi • wai direk ti¢paglik S Vlt hierdie 

is. i. die ouion·alisering -In 1,1.· [•ildrileelkul•di@c berck©nInge lipe van pr•hleeni on u,in! dus imer,surlheld,halne Acnecm 
anal' die veldbock tu( dle fir,ale karhigralieR: An rn. L ./. 

. Ki,rulinn[ILismieseeer.hoid 
bonn,8 wr 'n .Ilek•u..olge.de un waarnerning. en vir 

/yping van de landmcier n die €bip van di• be· Die seigmicse tign'ek om I.[i.. n verha. mit die 

r./. '14, n Pral-lure ' verder Ikkel vi 'Lonemiek .rds,ru'llur . bel,im is naiuurlik *•beke' In g¢el. 

Pla•ing va• IraMNin,•41&,rings langs ·n roele be,innende met Dic noinde ir,niek om van 'n pkirswf gchruik i¢ ma' on, 

die vabockdatil van die ./bolman. * Di¢ kmerium <Ire likjige icrint,%.crgie I dic gr•rd • ic· .tck e• dil 

/1 r dle PINE,•1 ng -/ dle ri r li' . dic handhe.• Ing v,le 'I whir incling un .kaL,•lue niel genf-, uor d .,eg crus •anneer 

gesk:unu vell,ue als,und van die iclcler nli die niuMIc grer,1 wi[ redcli• gr•.1 di*c• eksrhirce-. Mcer i,nlang, i. n 

oppervint .in,al •*Imente •in.ikkel Ir ...f.:ind·ek*ploras e u. 

veral nutling • vir die heraing van 04 groncbirAU,Ur in dic 
. Februik inn die rekerwar in Nludics van nagv,•Lir. ho.inile l.ic (4 Die hnin van -'rriese e ier'ie k '0 101' 

14, MI,Irlik in' n wior·dic·hand -liggenac mi.entllke hamer wilarmeu [lie gr,ind geslaran '.u,Td en die :ewene se,4 

.U•AS'.0 rries. I /1.Or'el Ic.' ilrin gehrilll orn ilie wi,ir'•11/'ing le 

Inee• Dic tydinlerval ti,44©n die hamerdn, cn die •nlorni Al'lln¥/rE N.VOR//G 
van die sk'kgolf by the seman,rier uord outomaliey Rerneet 

r i ul:fle,i•/plilli: en op die ins,rumenT verioor. Hic'die nicanps U.,rd dar[ 

Dle Nill,inale Flile. NaversingR[ah,}rali,rium van die 'sanie m. dil ./Ind .... die h.im• en dic ge,iffeon 
Well.... en N¥uer/'-verM:ng-d . lur geruirne gra'.c.ken V.,1 h.era graficke is dit moinilik om 

aania[ pre r=[4 hi,KIE urn melings ie * i' highesoedeling dle vaor,Man'ingqi.ied val k£Iank in dir Br//4·r. Jae te 

veral kili,in:lak •ellr runk, •acldi,iked en slef. nicrin berck¢n' inlisting *at direk win nut is lim,ekere van d•e 

her bulk under andere dle sammerking van dle siall' ade eleni»pe var die grend in d e ver,Ldlen[k· lae af Lc lei 

Yan J.•11.1,Ir,Und' Durban (i,ym.*i.• 191 Kr•·Ipslad 'eli.i•• . BL,0...mer' 
14 geneldige •mung uni die Frahicern var. lugbe,uedeling 

'n ./.rgalamer. i. 'in/likkel Im ilie [een. i,1.di:held 
reeds 1,1 kid·Arrikil •ang©neern 1 ut, 11,1 dlia,toe g¢ICL d ii die 
Wet ap Voeruinun@ un Lug.sne,•ellng In ]965 @epromul:•er van onder:nindse holtes Quos b.(•orbeeld sinkgale ie ber•I 
'9· Hienie Wot del. 'n ha,e ve void en ia dek van direlic «in, dic gr.10{le al Needle h.. benaderd vas te sie! 

Dic k,nde 'g 
belang 

1 
vir die ..·klriese knlingen,- ....... dit 1/@be I dm i. [12ursnil en 11 0 lank en bevat 'n 

*#rri¢se detektor en 'n Linieia nie doicktor lord #e •lledelingas g•-le van ktagop.ukking deur -han<ling •8/ 
hruiL em die icin••anli:hold •ar. die holte wi te siel, en •le,Inlool raak. 
.ian re dill uaar ihe holre hegir liu Die cc•heid * 

116 na-rxing van die Welenskarlike en Nmerheidna ir dic b®%1 arge,aa· de m.el van '. lantal slangc lat 

•T&•.r•d I' van Mang aanges,en dii die moenilikheid in n sresial .ric.001 en draaiwel nlinleer i'. ..a U 

'ante[ I. me©r t. ue[¢ [c kon' val I-aklore *t I.Bb.&•ed¢I· tcenwri,ir[Ng/ld van • halle ·.uargeneer, 1 I ird die k.imera 

'ng 'invlnel S[• 14 daar i••ed' navers,ng . n rn,i 'll gebrul!, uni fi,ii)IiI %.r'iller[I· die.te' en in .c'killade 
Ted. Ir I. ./.ante Imasfeer o. D. banhall. ./ 'I ristingq te n•m Ingeveer 1/ .is -iN ilp 'r bepaald© 
°PLull' van be.edch•8 -roorgak Inde.... U' 'n dieM© Menecm im ./ voile In//van d. 1111¢ e d:k. 

0!e VeTen,glng van *-palc Fleklrlilleitiondprneming4 vall Suidel ke Afrlka, Ver,lgilr.gi, 1967, th,el i 41 



4 ...... liin (-le 3 'Al AN. 13 ] Lilli.: c-..or ./hi• li, uruu.. 10.=rnall 

iial 6,11 „„16• im (U, Dial 111„ /1, ill. ../Iriwiy 'Lip» •dus· 
I (le Aboslickaldeling van die N.sionalc FNe. Na· 

wining%11boraterium !9 'n u,L•ebrcide naverRir.•pri,grain op 4 AN]>] .SON R . ...1.i. i.'Inh i. t. p...r .!•t.••1 In· 

ic Rebied vanArgilektoni./ Al.ocsliek reeds n g.rui. t>. :in¢t* d (Sll J -rl.Il Ollu,Illwirl '61 /0 f. line I[k,6 

n dic gang liierdie uerk h. b.in mel die ...1 1. 5 ./.1/NON R . I VAN /1 R SPUY, I ....¢ No 2 li p. 

III ilanNe w.ri,kvers...baarlield,·*i,ord'lle Ilierna i ..un If . ..r.i. /.-rli: 'i. Ill. r.m 'c ilr•wii •if li•hil,ill' 
ie inteRrasic·.4..... van dle mcnilike :choor™ecm v.i 

Mih.u,MU -I• 0, 111, 0,:ii., It„ 'ki.mdk Ind Ind„- I 
Res[el dcur middel Yan ·n reeks 'ob//i.le t©el5/ op 'n Nuot R.h.-ruh I ii Ai'i ., D. / 5 

Inntal preefpcr..: Hicrvolgens *a, dit moon,lik om pre 6. OUE.KE. R. & MARA]9, C. P [ /11(JL [L' d:n Jwl tu i.:Jifu I 
•ieg vas / siel •tie. invk•d yer,raagdc wecrka.,15ing5 in n ,=.cle wate. .- and a i.,1,0. 'i' p,i ic'i.,in P,u.· 1.-F. 

Wl I die versianobaarhold van apraak het. 'n M¢¢tkriterium • il Wi .i [1 Ni, 31. AwN„A 1* 

k.in 'evi,1.1/ daarges. Ii)rd uaragens die ...laanbaar· 7 BOYCE. C 1 /11/ 6'rth I,w •ir Ldw!,unl .1. Iii I Ii,I-i,•ul. 

heid viin 5•rnak in'o sual *ef bercken kan •ord uit ™lercn.. 1,] S.,11 •frica lour..1 h 4.1.E./. vi]J 41. 1>i•. 1•2. n 

-Win, van die •eerkaaIsin@9.,reon in die •al 05) Deur 
RIC]ITER, A. I 5,•il i,i/£'r.,•likt f.-I'llili.e 4up· middel .. ..delsludies is hierdie •ier: uitg¢bmi s•la¢ dit ply •y•[r••• MS; .1.·» 6!glga,]•wh Unly'li 

nou moonlhk is orn, rel behol, van 'n 1/16·skaal·akoestie. 
9 ENSI . J 1 L..A C,1.u• Illi ,|.•t, •.a[ i '.ilil, ./ I pJub• 

niodel van ·n nuue gcheorsaal, te voorRpel ·Aa( die Vcrstaan· cule r,uni. Ceoll,1 N..,Le, 01 5... /01 1 1 194..p 244 

baarheid val spraak in die .al sal •e. log vihirdat dit 

ge'lu .ord (26) Dcir die vrnegty'. la,st¢lling val ./. m DE U. U¥N. CM' An...I .rtic.1 III'ivrn,rn.•I-,„of.lu• 

.crphill kan I. gro,it bedrae .ld hepaar werd. Hie, die iali•ir;h-,•,>. .1 11, 0 •Ort '/ •I¢. P, I. fili ,]Ik•nt•l,L 
1(] tl• r,Li•[I, R ''inL (,i,L.••Ic• [i, AE,fi•a .' Ill ....11.,116. werk word nins •0•rige•U en daar •ord •sock na ·n :neel· 

nd 1 :,il-al :in I na l.2 Lng Can. T wn, 1•€•en•ber 1/,• 
knicrium wal er die gebied van bn4erlgalah•iek kiegop- 1] IL_ 11]U Y. CIA An..uld•ilriIN,t- 'f Inil .4. t..0. 
kRn word #I| I,JI| Il,Li••[u.e .Illy lirl:L•Il• IN,I [Illie.eill •-,fM ). Il 

Ihe /•lic,Mled 'I•e• I# 11,• Ond•.te,n,irl .[ Nile /•ar ]'.•1•r;I 
i M•i•,•lk-i'ic 

M•lnfuer equll,blium Iii moluie 0,•.le. in .il..-Ilh 1.wred Mc[natkmosic kal aan hande .12 word ar *rsake ni•. 54™r.W•Jil, m Pill.. Id 0 1> Ailch,Man SUncy. A-ralia. 
dital. we(engkplik (e ond¢rlick er. dan midd©/ 1. loor- 

ki,min, daarvan aan le uena ... Die lor,•s •rinep van 12 MAKOWNkl /1 I & MOCHUNSKI k In ./1-lon qf ,1.0 

dic Weienskaplike en Ny/erheidnavorsin•raad gpits hon, iapid ni,Ih·•J» •f •....,in. iii. 16.r,ill .i'.ir * ERA 

daarap Me cim kerro•ienibleme yan St:•.,parkmente. 1,- .r I,2. |•3 

An:likc ower'* . die n,werhe,cl / ond.·r*•iek, In ./1,» D VAN WY,K J D / rlectri.M, in [.... 0, .... In 

ill'Ii'lur4•-ilonkip ul• •Ii,ku•. hd BIn:, 2 MI, rl 
lings dalrvo:>r aan die Ind ic dle' 1/ 'Ap·i• s./mige "valle kan 
diidelik raad g¢gce ucird. maar dikwels moet eca grundige U VAN WY' J 1) I 1)' i I i.inklile: in a LL,]n i[[on ...'rg 
onderstick na di¢ pri.h!•m ingestel werd. lan di. *n-u„„•ni,ul.. I',i,•! Al nl,•i. Ii' In£. !. J. nuar w 

Daar ·11 Dnd¢r anderc 01. ve•skeie plekke in d•e Repub!.ck I I UTS( 1 A I N 'ppr lih. in mi.•,imi'/1/,iia•JI' If :ir„ 

blent§tcllingR,ociRe kragi•ns kontrak ui,gevacr nm vai le -I -6 1/ imprnv'illii. I. Pr, ceUnni% of the S A CAC 

hne E'Mi geke. me•ale en nic ·aaidella¢ in de aimcisfeer tirlip-um inl ./1..,e' f. A,11•Imil,)9 J.J { ,).pul:,li•,n .rl I .,1 

in larri,decr [li• Pru.k Dnar gsal, i,lik binniki,ri i,p ver5ke,e UL[gesock•,c 
.lekke h.,I lord m. bloots/'ingst/ele .ip IiI"reli 16 .1./HAC KKA'l} W M H •el,qul Ii./Inu. C.S [R ..car:11 

Itcr iii Ni, Iri·, 1•re'r,• C'/1, skaa! vir die meclt¢ metaahoerte in al#¢mene •ebruik om 'n 
17 1 i./ili' i-/.id.il. im . de.. . I••.1.I h.i.int ..I. Larrela&[e te seck met =vens •r logbes•dling. dic inui. 

1 - 5 rupn,1 hi 1 IL 'J Ii,ill] Bil il' Rh•elrdi Int,i, itc •f 1. 

gchalle van die 1.un •eertoesunde C.S.]./ 1/ :']lab-ikin wilh 'i Diparini# of 1•hilil: T•rlifirn 
Mip I' 

FRKFNNINC 
I. BARLOW. R./. r & PRF,CHAU. F.Jok M•,helill i../ 

Die •1= /,1 griag hulle dani: uit.preck tconoor dirck· €]4 -1&*Whly. Mr. lurk ". Ii'v & In. 1965 

tewre i,ill ;irider inslilille in die We[en.ki,wike e• Nywerheid m OREGGOR K N I Gencrnl # hirve, comp•taiin•1 ..leli 
navoriing,raad wat inligting 101 hulle be•kikking 8¢4!el het -92 QI' I . 11,(Jr.•1 Ji•Lurl.In ne,li.d on an elecirolue enm 

•ler S.A %*rnal. De• IQM. 
asonk .an die .. ander k.1/as ual m.gehelp hot M.r 

OREIGO.... A -v0, 01 u.ling ./.pul.r ..ginro.2 'r r T eve'lie . 1£.lenming Ini / n.g venvys n. uerk ./t 
*ioni. =n.. I •r, ll}'•L·. i A. El.•Irir' Rr ww I, h ' ?6• 

nnder ki,nlrik vir sy mni•tsk'ippy uilgevoer i,i •ord mot 
21 HA L IDAY. E C •4,lud...11.r, /mok ...eni. Prc 

dank Irken url,I. C ,Ill RE 19 •Reprin! fr,in, ille halie.r, Pi •i in, i s•¢10,7 
4 r.]¢¢/%/u-nal 19, •Ii 

F VER.¥81//§: 22 ..... A E E./1 / pu.' cn emi.MIn- i}n h£.. Wiwl• 
ill]Lh 1 CIOR' Studv ('€]mmill '. R. W€]rkin, Organ.=iiI WHO,AP..1 O-p In I I,Ii'.ng rllth 

Co,intci. Du.-r-1 W 6 6. Op.riliulol Intl•cii'li. P.I. i Illrir 23 MARTTN, A 1 I 11./.R, l. R ln. .1 in. i)f .,lr 'ILi €1!,11 id. 
1966. p•|Il Ii•Jn al,•Ird ;1 11!, Im. pirci tal,lin Journ,LI u• Ih. Iny,«,ite I 

2. • ' ly 19 ii MA[Ali D. 1 R.di•lil- from .1.i.' diychil• a. I. rell:In 

III Ill. d h 'rn.•• Mcp,Ill' flurn ' Re.rn[ Alan, lili 24. .AN OPI]MN. t ; k Shor, fa•/ iti.mic .., r•plo,J'in. 
inaphm, I Fl: .1, ", P.rgail/]n PI™. 1959 €1.11 En•i-r.in• in Ni,w:h * '. vomire 2 n,3 •, Jil• 19A,] 

42 'rhe *=kin of Mur,Nipal Elictr,cal Undertaking• • Southern Africa, Prnceedines, 1967 vii! 1 



I Lori INNI ' P I & MEFFERT. l' Alilly,h r rrikilign plitin '7 ColiA'EN. W I Cor,i•In of .•/]/ht litiu• T. N„u,h 
]Ii lidlionu ./nul Ac:,u5,1/L ..i.4 . Amer,•• /01 1, nu 9 Afn- .*pal ** No-nher la 
Se,winbe, b« ..' l' A 'i:der• ' ct Ii...ting, Th. Mouih Alik' I .... J 1 & 1 'Ci•ER, J.P A Ful i™dic, I a•oulic Influl lu•.i„0, * 1,1 
*.. 1,1 41•' 1,•i·rn•'inn0, Cong.L: •n Arn,J.i» Cope-el 
1462J. 

'PRO..2// SlIMMAR¥ 

Na.,nin@sl¢rk ul,1 Mm in lie Wden•aplike en Ny-- Rusearch uu, renly ./ing placu / the Council fur Sell· 
heidn. 1,6/Inggaa d haa die ./. is op die gibled van ele/nes e nfic nad Indu•trial Research L. dic field /1 .wer electr•al 
*ingemeumB -rd ged¢k· Daar ivord ver•s = wk eng,niering i: covered I pa'Liel,lar wi,rk on lightning 
op die .bied' van w,rligmeling' en /=rligheskernLITIE, m=wrements and 1.ghliting pri,leel,on. earthing .oblornA and 
aarding,prob-e en funni,me gele•d,ing -1 grrirrd Op die thermal conducil,ity 'J' sli,1, •s .»v•Jed. I Ibe lie],1 I hi,Ji 
tebied van h£qsranning&navoning •wird die behoe 4 vir vol voltage research 'he ..ie-iy for ad./ale facliti. b Is- 
loen'e fagimcite b.preek en o. miding gen.k van ..cd lu In, entwn I made . Inrk ..•,·en,ing ..* r. 

'Pa[.ings op kraglyne en kragonderbTeking'. Vcrskele ander lins.15,Len [ine' lind pewer interrup,ions Se•en] other 
p....c unrd genliell pri,hlen' are mint/*d. 

Daarnaas *,ird na,or.mg ..at v:In direkk belang wr #L 171 'Ddmen, r./irch woik m ./. I hich .ire W im'Or//1. 
triete kia•ingenieui,%ese is, gooh .liomilisn%ie hd geleier te power ele,_Lrical engineering, such . au.mation, semi- 
.Inente. telek©nimunikasie. ilekiries¢ slandaarde. verli'ing eu•Jud,Iri, wi-mnia,(ieddo6%, eiar!,9 ST,Lndards, iliumi 
I ..lige Slalliti.IL en numer.. IT,al,xe liki h..[eek nal ./. lillwn.lical 'al'lics and ....1/. aralys. . 

biefty d,Ecussed. Verder word ki,rtlik• na :,an,•r•unce 
p •avo,5ing ul 'ar 

ktries' 
2- kragingen,Buit• -1 hel•ng is, soos by.,ir/cid hug- .... brieE re.ence r. made te 's•/18¢ed re,e,reh 

t•11@ling, 4[abil'lclt Val] giruklorc nkoe•tick van gebolie 
'hich en is .ir 

imporlance . .i,wuT ele,crical 
engineers such as 

3 I ela.Llk•irr•sle 

air vel •ys. .01[Ltion. si... 61..res, build,/ acm,guis und 
m./Ti,5,an 
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REPOHI 11/ THE VERMAG 0,•R 'IE 
1 UAI/1/6 'I E..;1/.ERN Al•.1, TH·lili(·IANN (IPI,1]1)IN{, V C. 1/{.I«l.'R. FN '1'Ff,·,Ir[ 

•,Lb·Gummitlee 9ilhkomiice 

G C. Theron (€ onvener, R Lcish.In, C. Lombard 6 C Theron (Sam¢rociv). R Leishman. C. Lo.bard 

ArMinN fr©ni 11 dise,Lign lili Techn..] M•,Ing I Vixir[,-en,Ir nii die berreking op die te#Aiese B 
ihe A M 1- U hel d ni Bli•mfur,wi·, n May, 1966. a Mut» gadering van die V / F_O 'ehOW le Bleemfont¢L' in Mei 
ci,rnmmee un' nproinEC• " COnsider the Slraszacker 1966, M n .ihkernile bennern ./ . clie Straszacker lersia' 
r.#in Il. i./. Ir eng,neen and antic,pated Slac enr die epleiding .in in,en cur. cn be.x,gle 5tnals•Mr€de in 
Ac.in ir' 1/ 1,1/ing' p.rentlecs ...rlitular re,eren'c .....1 met die 'ple,din, wl' 'ak.... te 0(.ruce, mc: 

iii dil'rent,ril!,in heiween a•i. ins and lech.leians NpeN,ae ven.>sing na dic anderskca Li]%sen legnict en am· 

*Einne ·n Memorandum i,ligesicl d- Rd%! H G yan 

I men..an•Li. submiucd I Counci][or li G 'ar, 41 7,1 virihir Mlinivnnle Vercniging vai, Trurn·ual hcl e.ik binne 
m Ibe W,iniciln[ Assecialien Di' Transvaal 4as ./ con· ille 11'drd£ v.in die subkomilee geal Ii• i, .ick o.*/ 
Ii,]ered h' 1. Subcommi[[I..i 111!Ing .1./ le ./. li ils 
terni• i: relerence 

Die litvocrende raad van die VMEO Ii¢1 01} n wr· 
The F.wellive Council iiI ihe A M.EU rensidered (h' Rader Ilg gehiia in Nawmher 1 966. de vcrs!. un di¢ sub· 

repill . ihe •aid suhammfuee und 1,1 thi· mee(ing hcld in ki'rn, e ...ele' en he'lum om goes I:.e k. nimenta.tr I k.cr 
Na•mher. WA6 resolved . ammclas :01]•,Ul:. 

1 Dic S[rnszacker-Lommi.le h¢[ 8 Jaar genecm orn d...r 
1 111/ %[ra,7.1/·k. C ./1/Ii.inn lok 8 years [/ ./.re [he sing unl no, deur die R.ge· ng oorweeg word w .: 

icpoll •huch 1. %,il linder oin%,denitien by ./ Govern· herri In' lid en .I die besluite val 'i: Regering in 
r•tin[ 1 nril Ihe de-ans i.1 Lhe (i,i¥•rn,nnl in this i iI luTh L.,1 heken,1 14, In n die .. .1 op lie 'rondslae 
c,inneckin •re •ade knin•n ,[ i, pess,ble hi deal •ith van begi],se!. he•preck u. 
le T'reble. ©n the bass or princi•tes enly 

2 DIe beeld van dic ing'IL.. moet verbe•r ... I. lindo 
2 T. image l ie In,ineer has / bc Im.oved in ord. hiluelinge n.1 {h· Noles•ic te lrck Indien d• aanbe· 

m dr,n ./ reen, I in. ilie Fral»ion: If le recen,· velings .in die Ihirke.'gcn·kon,missie nl d. ..like 
/1...in. Il [he Itorkenhagen comm «on liz [hal 1-al heN[ure net vr dic ...cidng van .....1 viral- 
aillhorines gliould he reEpon•ible for d,$(ribu(ion or clec· •,ierdelik m•el ·Aeei, letic.Nk en algemeen la•vaar word 
frle]•• illy, is lilerally :rnd /•*.* acce'led ihel 4- . munigip. clekirisilit,ondernelings wrkoo.- 
n 'lle'.] leclici[, undertaking. lili become re'le ergEini.ag. word nie·. 'n bererkie :i:,nireklikhe,d vir . 
i,rgani,mlion, willi a limited appeal te qu,lifi' engineers b difiseerde ingenieurs. 

1 Th..Iragalir rern. .rngraph 66[) real· 1 Dic •tras.acker·yer.g. par... 60 1/es> 

hen wiih e•lensive ilte N co•gultal,(§ piible bodies, ··Selk niel die u,igehreidc gchrulk van koniullarlie he[ 

mirticulady Ihe larger oncir sli![ 4·quiTe a, adequate ii:nhare liR. me 'crnaa•lik die greter. log .... .. 
forr€ Ir ihe bes ./.IL ..in•r. In iheir ..pl.'. be+ vil. le pacie i.unicurs in dill I necm wal op '10, 
cliL,Ne Imdiely [hey huue t,i delermine enRineering vuri re•rin: mi,el hulle n, in.enieursvlak. b¢Icid hepall 
.... 11. .... be den: er./.ely by ./[*,de en· IN k.in me (i•,Areffend <leur bui[C ,•genicurs g•docn 

" gincers .1-1 nie"Iver[1111. 

And paragrapl, 671 reads·- F.i, p irligr i.1 r 671 lite• · 

The remuner,ition i. engineers " musl he bal,cd 'hcir on Die begoldiging v• ingenieu. mne, 8¢haNcer uud op 
value u, 1/ conini,in,(y NL,ch 'en·uncration N hi,!Ic uaard' vir no[ die Remeenskap Su[ke vergoeding hou ne· 

ce™irily relaled 'o (he si,lari• aprheablc [p Diher gri,up: n en:Id/end,8 lerbnnd madic .1/ri£ val t.i'.assin' 'p 
n In organisation ander voope In die erganimsic nic·· /*ng) 

The lamremion fur ekrericnced und ,ell qualiled eng[· Dtc aanvraag deur werkge•ers buitc di¢ munisiral orp· 
neers Irom crnplovers .iti,de •I Mi.nicipal org,imsations nisasies /0 gled ..1.id' inge'icurs mel :ir.den·indin, :s 
is vn i m... al'Ligh [he ludie.. ull engine¢r· baie sier] M alhm' die iordectuindigc gobruik van 
ing assig™Ng can help m •pe i,il le wor' I sining ingnieurs*[ente kan help on, die hoor [e hied. mni•el I 

eere oi ckrerie,eed engincen rrusi he ensured. gcsondc kern van crvarc 1,•en eur& •ericker i.ord Die 

The Pr•vi-1 ©r •.rvieeR. mnier*•r• and olher engineer- v-rgieri. ... diensle. deurn. en ander tegniese die.¢ 
ing wrvic.,Il· i,•ilmhip. [renic/LIS preporuens r. ihe neem ge.ellige afrnetin. aan In die moderne glm©cn· 
mi,dern canini,Inlly and r.Nwires the managerneni and ikap cn benodip die bestuor en heheer van ingeniouks •n 
.'[rol i. en'in•r' i. the hileR' calibre die ho•gsle #ehalie 

4 The serioiline4 01 1 he pr•·. ..... i, indical' hy 4 Die cris val dic 'itu,lie w Ird Ind,r reep dcur die 
Ihe i'mog .[imple' ih.'·ice iiI municip' inginecri in amper voll.Jrn; Eifiwsighcid /n muniE,rale ingenieurg 
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c 4} . 50 'Ne .oup Alter .Ining some e.pli,c'lle. . dll 40 - F..illerd,In'llep ./dal n bilile Inder- 

: pung engineer 6 snallied ..y by industry. lh¢ vinding opgcdoer, 1% ·.ord clie iong ingingur deur de 

:g/. unitioi,s and •ircraft lackine% ¢w From munie!.1 aud .•ihed:, ilie i,Ti]Tillilisic· el ...igh,bri¢ko 'cgge 

mi·-te org*n-kir' ch .... G. . le ©Id Irek v,in mi.n,%,pillu •, semili. iN,i-£un,•ic, mel qi,la- 
risse aan • dJe sliu•I,J,Lm *L.ppL| 

5 hy lay ' s'mmar'ins 'C 1 I'. mrring 

I |LII, endorse th' S.Eacker report .rid eonNI•ler I D : S[rasZLNker·er... .wird hielhartig onderslcut 

thai the exic* research. .ge«>ri and recern - die uilebreitie 'Avorsin#, vol•[elle un w.· 

mcndations aN to be cernmendedt •d hevelings •Til slerk lang©pr,g 
fu, must dra• atlelition t,1 thi r.ercuisiu·is of ihe 0) Duar mia :andag gevesti: word tip dic nageage 

130;kenhag¢n re/.ri 'uggesi ng an 'se,in, n·'inop h M,n ille .Lirk• ilage9 vershlg • I FVKOM nieli' 

i, hi. rialens Lo kad L.el A.,thorilic; inm I polle v.or/(el er ··'ail .kill'l¢ van .er'uigkun- 
dearth or Mechang] and 11]arical Engineer'; Jilid dige Iii elukhilegliese iriger,ilurN hy plau•like bu 

to ./le this c,a,gory more . the siais of le. 

Ii,ian. This can develop in. a v¢ry serious ·.Ima lot 41!e van •egnili ./ a brin# 
tion as pointed o. in 'he 'Lr;•zne·ke' i¢•.ill 6™ in die 91raN·acker·,cr,lag uitgen•Ys kan 01' wi ·n 

Recent. Previncial ligislalion limiting Ilie •allrieh of ....,ge sr,/sle ort•, d 

/,In Clerks has a s./.r effel On!.ingse pr•winiiale ucige•ing wat die :a[ar,Ebc an 

/1,141%kler•c pcl hel 'n .ir/©1/ke k. rking 

6. Ihe AM' I L. in agleemer' lith [he general 'rl...9 6 lit· V M El sie'in die. algimel: begins/ls su©i dell· 

Is e•.unded by .. an /.1 b. Milisl poinl ii,11 Llia• H•' van ZY] uiteengesii naar mod 'A»• .ar lon- 
'here 're fli/'llinientul dill/ences be'.. civi• C,Rlnee. ilinien(ele verskille !4 iu,hen 'hicle m,en eun ,n hulle 

:knd [lilli '•Irk und ilia, I ihc clec·.ri¢41 Ind meehan* ierk en (lie un [lie ekkiriese eli nie:,in,00 veriakl nge 
hrAntl, el munic,pal ing,neer,lig T•e nlemurandum dea[S val, inirnisimill irg•rue,IT,•es: Dic meni,ir.dcn· hilde 

¥%4,·imal y -ih iii¢ traininE ©.1 iN,1 caginucring u.i,6nl 1-!*[ik mu, die Orle,ding van siviec inBenie•rs- 
and . dinlcullie·, ullch •Il] be experienucd i. ihe •her 'il.ler.ic en die preblenic lat in unde• illdeling' older· 

bianchis ni# Iherefore . poinl•.ut. vin• sal word niuct u,(g.•Y• w•rd 

7. Eluclneal an rne,han,•al work in ..1 authlirilles can- 7 E.Ines: en .eminic' weIii' p.... belure kan 

nol be ionfined , munle}Txi•li..4 and train ny n e li' m.inis/»lile,le hepcrk ui.rd nic en 'plciding nwel 
Nhould hc cn a bT®[ hs,s 511©uabr train[ng ur,h m. "17 bred, i·Ink 1% e,n fic,-NA.d·ide 4,N,.ing niN dic 

Nrmik .4 4,nu the emp]. te *phiyer gruur ibel •ni die •erkr•ier (iii dic ipeulieke •rkgcue.· 
[,nds ki ruhen 'he kner Dpe away. See also Stras griner . bind Iwi [[.· leiging i. die h./r 'pe /1 / 

zacker ... . 49 #lk Sien ni,1 E nvackerverMIng R,49 - 

Ihal engineen in th/ 5ervic• „i 1•• State be free te inger,i.•I in [lili™ ¥ 11 die 91,0 In /1 v. •¢eq i,m van 

al.inge th'Ir empl'•yers wit,uu, reslrl'·1,Lin %,ergeuer le verander 4,intler beperling" 'aling) 

N [»ehipmat 111 the he. of el«tric' and me'h= M Ont.i".1./ i. die .... un e|Lklrl- e. m.,inie. 

<eling D •ry rasi ind appl .ce, u.ing nu• * ingenicurs•e.,6 bide vinnig en [oerus·.ing mel nuu©,n 

refined 'In.ples are being I,imighl ill/, use ever) d. vorl'»le bc.insels nord dauglib in gebru:1. 8,n©im. 

[The de,i,und fer *iati• in. beei,nul,g •ere andi nli•ru Die waag na spesi:iliwile -ird kle©ds dula 1.,r . daar 

iv•dent an,1 'hcru i' therchir• a nced lor a sre•,al el ]%% i,f . derhalwe n heheel le ..Itn .e•inl• 1.las val amb./. 

4rli. n al' le¢hn,/ 1 asily,nnt *fulch mu'lr 1 .&. have man on legniese 1,%%,4le ii met gespes,alisecrde opleiding in 
4 broad ... iraining I Ith bp-disl training i. a ./r '. he-dere •in,leri•ming in:'ir ,- ·,1 b.. ha'isse op· 

1 4/[ar underta'ing Th/'ll pe,ple I i. 0/4 b....in. 1./.' ...il k)11% yun .erbole gil nci bebou lan 

by appl. special .lary grade• .%0!d op gpesiale "iri.skale 

'· Trairi' schemes .r ..hanical :Id Elicirical Ing,- 9 0......kemas v r ./kirine./.e en .... e• in· 

n¢,Ting Assistan™ al,ing - Ilne@ hugges,ed by Cn• van genieur-siene s©os dur Rd&[ van /9 aan die hana 

41 are nhout io he i.lailed b Johnnie+ur' Cay Coun gedoen ihifd. ve[NeoN enl,rn*ic •crM=lae, bir.nckort deur 
in el[ according uerkin: geslel 10 ... pre53 re.. die quid&raad un leh,innesburg 

' rhe lr,lining schunne 5hould /1,1 dral l' rucrum, from m Die opli·,din'Nkernm rl,•€ 11.... nic lei uit di• am· 

h ..,in aass anl, liw. frali all keli,ins *ilh Lhe re- *roer, irul. [ile rn,lir im alle •ektors mit diu .* 
eplekdin' DiE 44| dle Veld vir n•iweling¢ quired qualilieull.. This ull[ I kler, ihe field for re- veig•u,it 

.7/ IL:/ A *iintes 'llh .11,1,el enK,ne¢rs aid 11. Nci plaaslike hequre Int·( ge./.seerac ingenicurs en 

Ua'l and (raiong fucilitie• ..,uld b• allowed I UIWk·L •rgon¢i·1 en die nodigc opleidings!-a•.lie'le moet till 
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tak¢ & training of thu lechnical a•Manlg in oril•r . la•t ,Lird •m logniese assiblenld •ip te le, ten einde 'n 

en;ore a saililalier, level et trainee ./.ligende endproduk (e vurs'ker. 

12. Salari¢s cannol bo un.form as dlls •ill / allected by 12. Sakr- Lan nie L·envormig iwe• nie aar,gawn di, bein· 

¥•rious outBidu fuito. 5uch as ho-ng. COSi I[ INg, vlued w,ird dcur buitel'aklore so,is behuising. le·wens- 

./ ki.1/4, In' 

13. The t.hnical coll.. shold also do .mu ad hoc trlin 13. Die Ignksckelle,•6 moeteak '/sckeremate van adhoo 

ing / show i. pupi] whai ihe plam bokg li*e :ind huw ople,ding d©en urn die leerting' 1/ wy, h©e die tocrusling 
I %[irk' as 2/ Germi•L,in 1,k en hoc dit work soes die gevill i, by Gormiste 

14. I. agreeing uil . #encnit principles .ir iliu •1,¤mulan 14 Tcrwy! daar mel die al:emInt hegi/Nels in die mcmoran· 

'um (he A M El. proposed 1/ G¢tting up o] a Nalion:11 dilm snnmpes,em word, wil die V M E.O. voorste[ dat 'n 

Comnntle, repri*n•tive u] .MELI, tcchnic.il c[,1- nisionate komilee be·;Im,•de ilit ,erwcoloordLger. van 

1¢ges. Dver... departmenis concerned and olher I die V M.FO, die 1.162 k,illeges, su•atidenilemente 

.re ed ... lith power W guide and dircli lit ne/,14 d,inrby belrokke en linder hel.ingliebbende; saamgestel 
to approw (he servic¢ condiliong and training i,ccording word am le,ding en n./,igle . Mee maar meet die dien; 

to i,di,idual circum. e' voor•aardes el OI'leil. lianoil' en goedkeur na ge]ang 
Th• tral,ling schum, Lit varn>l,3 employers %,ill be wn van die nfsonderlike amshindighede 
*red by the steoring com.Iltee and lied und * Dhe ople,ding.kemay van die 'aebkillende #*cri kan 

maiely a Na,i•na] scheme cal be elil.I 0•ruce, werd deur die knmilee, ullgetocis word en later 
kan daaruiL 'n nasiomile skema en./.1. 

15. "liial 'twnt,n E./'d be p:jd to le ta:hing Fer.,1 IS. Sp¢Mle anod' moei .skenk word aan die .surende 

nel bi>th at •. c.)]Jrges And in Ij. Geld pern,necl by die 1.killeges en oak ]I & praktyk, 

.. a i, als. •uggeswd that there should be elo•cr co.er.1 16. Duar word <ik an die hand Redoen dat clair nouer 

lion ·,ith the army inaining sch¢m¢. to ensure •hu[ during sante•erling me( die weerm• se 'pkidingskemas moel 

t. milliary wall' perilid inte•esied yul,11' are placed ue [Dil Mi,1 •er/eker /1 gedlirende dic mililere I'· 

. i...al un:16 uhere. In addfion lom]111,ry L.:Inlig le ding!,/*perk, dil ie'll w. in die r,0// belang std 

they ian r=. basic lechnical inslrucihin m prupar' in Lugni- eenhed: .... . /ird waar hulle laam 

them lor an c..ineeri. i.ir= Inut •1,2 mi!'16™ aple,ding oak ba•© underng ial unt- 

vang in legle,e ...in ¥(hirb•rel,Ing vir 'n 1©opbaan 
n ingen·eurbwese 

..C THERON, G. C THERON, 

13(h Peb.1,1• 1967 Convene• 13 Februarie. 1967 Saan,roup•r 

ANNUAL REP{>,tr ON ·illk .i{-1/iliks 01' rIHI< JURVI»LAG IOR DIE WERKSAAM]]EDE VAN DIEE 

p..%11·4 .1.··il) ELECIRIC 1. INGINFERING DEPARTEMENI VII ..... IN FLE'TROCNIESE 

DEPART MENI Ill' IHE S.A. Ht REAL ol, 4;1 tNLARDS Il•.GEMEURNWESE Ir,N DIE S.A.IS 

Co-ordi,&,/ R.r.intative: G C Then. Ko-ordinerende Ven•n•o,•r(liger G. C. Theron 

i COMPUL.9)/¥ lA FE I¥ SPE-FICATIONS 1 Verplizle velligheid,•plifik/Nic, 

Ameridnnent * 1 . illu '•mpuls'ry stand'rd spee... W.ling Ki l aa' die st,inda.ir[I ....51. 'Ir elek 

I tor clectrical uquipmen' u·U, published in C,over'.munl iri.' 10©rus(ing & 0. 22 Arril 19A' 1/ Staatikeerant No 

Oarnic No 1430 I 22nd .,1, 1966 141•I ge•ubliseer. 

The proposed amend*nt No 2 wn% is'@11/ In Giwern Die ioorgeswld¢ wy,iging h'' 2 was vr,ges,el - 6 

munl Gazet/ No. 16. 0[ 'h January. 1967. Janwie [967 in St# raM No 1628 Die bure hei min 

problerne ©nde.ind mer die a.'in/lie val die verp[Lgic 
S.¢¢ July .1 1965. when the cam'llory g./'ifil.... ,petifika&ies Bedert <1,1 - 3 Mic 1963 •n krag gcword het. 

can1: Irlo lic:, lo date, the murlau hall tound ll,Ile d.calliy en hot die 'andel m ny'©rhed: b'zie hillpvaardis g©vind. 
with thu administralion 01 the compulic,0 specihcalions and 
ha• found indusly Ind tfadc to be mint hul.ful and lair Lii·•Pera . gevind d. s.:re ong.Indhede voork©m deurd. 

sekere bybeli,re en buipbare ko•de ..les 1. 4, 6. 9 cn In 
tive 

lie beperk iot . aparnat in dll skedul. gelys I' nie, maar 

It has been found, holever, 'hal certain anomal!. nrise nog /•1 voldeen al word .[ verkoop & bybeho. un cnige 
d.,c I. me fae( thut ¢©rlain ace¢•or,¢s and flexible cordi $ 4"lel 'clfs 21 ver'Ly' dil nie in die 4'dules nk Die vol- 

l edules 1,4 6. 9 and 10, arc ./ Ginlined ti i. arp,in,Ul gende ".rheeld sal die 'ilk ler[1.!detik· 
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lisled In Ill I.Chedull bul musl M]1 -ip[> ,dien sold - Soes de regu usi. = lces sal dit hce]Imal tolddlbac 
nece*114.• N' •,0• niece of equipment ®l hted in (hc sohe- .# ,1.11 '11 twee.nir bng/re kuoi•1 lan / 3 ampire .r/v•- 
dacs. 1he foliowng «ample, Ull illus'rae ·he. pl.· mo, er, ''1 5,inipure sluike[aRr t¢ g¢bruik op 'n ••;,snlgi• wai 

.lk n . ren 3·aar buigbarc kuld er, 10 Imper. 
As lie r#linns ,-d al preili il woold he permi4· •1„Ikelaar behoort aan t¢ he 

5,6[m fur il %,-Ing machine to be nited uilh .1 1%.i! -c,ir• 

'exible cord raied at say 3 amps.. and a 5 amp sgch. [,dien diu bulgbi,re kooiden i.akelaar aan dic n..Ls]LCI' 
•dihough ilie ]Tic,Jilne ne:ed9 lo be 11,1.1 •41[h Nuy u ll, amp .i,Ln die #.*. Un •ik,•ules 4 en 1 vold/e,1 kan dil 'cr 

'·cure nexible cord and a W anip switch. Provided IhaL the vaardlger ler dul . laM/dbillil Wild©. .iuri die 'crel.. 

'Lblc cord and switch fiked . the machine =cd -th VI•D * ,Lillpte•lk-/|Lghc,Jugulasic¢'. f},L gebeui .likwels 
S.... 4 and [ 1. ....racturer could ·[aim 'a his dal ioestel]/ u-Jt na die b,Irt, geb.ng werd vir kon¢ruk. nc' 
%ashing nia•hine '•complies uith GAernmonL Sality Regul,t· len eigic van dic 1.1,#bar, 100. san dic Wreistes v.in die 
(lonh'. I oft,n happens thal appliances •hich are broughi •crpligle spes,hkaNI,4 voldeen As die &. velda- aan 

I h. Burt:.•u fui .he¢keng, I.,11 .u[1•in ./ scope of ./ com- die betrinkke VCM€LSES Wln sked,ile 4. daii weer ··I'[doen de 

PU'50. Sp•Lficallims enly I 'li '0·.pca to the ..ble wrd. •oes,wl a n die Glaal Ne voilighelikregulasies" irgi,Lin vari hee 
I ./ ard complics .ith le rel. a. requiremen• al Sche ...Thk . mag ue' I[ hoe •erkeurd " ml/CN L,Un die 
dule 4. ilic appliancc aginn ··complic5 -ih (jiwerniren tipe kourd 50 aa, le *e•iJ 
& ely Regulations", h.w:vir unsa:e i migh' be or h©nner 

*Trng the t>pe .t cord tor ·. parilcular applica'i• len einde die pos,Sk Ng Le me| Sal 1,1 noilig # L,11' die 
¥i,[gende wmgheldspes,fikabtes wat iccds saamges. vef 

In order le relify "is slal: e[ affair. h lould be ne./ Ad '=A - 

-1» d¢,lar¢ c,•rr.pJIsory & fo•[0-ng 'afelY ....Li/ns 
whi. •ive Illrcad• been dra••Ii up. Ill E.OS SV 10' Hulbhowdlike 'Biia.ilcne. 

1I 3 [lktric'. r.' Irs; 
SOS SV 108 [)0ni©bli, elect,ic •ashiog Inachine4 114 ..... 5....rs: 

11 ' Fl•,rin Lii,%10/ /1 115 .....c 5/]dee,ysler. 
1,4 EleclriL ir,in' 

and 115 Elear•, solderin, iren9 

1. LI n,1/01156/1/SE NOME'k'All.l R 

2. ELA"Il/n/"ABIL /I,%1'/Cl,/Il RE Die Kieniging loril ©p hierdle konillue del.r Mar. j 
Your :55..auon i. 'epieserld .n 'is commille hy Mr •un Ahli'len vcricci, Nord,g 'ri•, i,1 t g ' erpcle- ngs .•as gc· 

1 .In Ahlften T.emy meetin• .er. 11.[d during .....d .. dc hierdie ly'perk gchiLL 'll the '01./. d./.ent, I. 

and the fo[10• ng dileurn•n,5 fi•la],•.1 .....I:- 

Group 08 · El=ous[i. Groer . Elvk/#i ck. 

(Irinur 20 Ntient,fic 'lld Indk,st•,al nicasu•Li.g 6rnep 20 Wete•larlike en .le,heidsmeel 
InSIL Um,•IS Irbtrumente 

Group 25 Ge•,c•alion, Trans•,s&]on and Distr] **3 On,/,1.keling, ruill-i5sie en vur%preid· 
bulion Kit Elecli cal Energ* ing *I .larie. crergit. 

[hu filha! pril,[ed vers,0,1 'I Group 05 - Fondamenmt D e fin.ile p.suiliaw¢ val .oe. 11' - baties' Ir./ he[ 
terrn•, hecanie available du•,/ I uly 196 5. in Julie 1965 dic lig g.., 

1 VORDER]/'GS.'ER....(; 
3 PI«)6/& /EPOH 1 Gebrui•kodc iir dic verli•tii,g ,:m •,ule ©11 11,>i,- 
•0'|e,il Praclicc fi•r,lie 1.*I i,f.4,reell al,d Ili•l,wa>4: Die knrnm.Wai on·.vany op •1 1 ¥an die kode .1 49 

Part I Lil ihi·i • ,•de elicmul 4• lyped folio sheo el c•im genkie 101,1,·vell' I.l en u f vur,aderings van d. i.... 
nter: WhiLIi ne=-laed cleve,1 r'icL·lings ,>f th. Lechni•1 1.Onibee mOeS .1,4/, werd em die dokilment / firali•eer Dn 
e•immiltee M ..'.e the doill.Int / E r "w being translal¢. •ord ni,Li verlaal wiordal dit auli die raad wan 41, SA.131 - 

bidil re submisilum to 'lit! • i,il.,i I to¢ SADS [or i,pprnal 'Ir goedkeuring •uorgth: u,iril Goe,c •dering • nm ge- 

Gued Pri,gr= li belng maintain/ H' Parl Z ar the Cod: maak met de' 2 van dic kod: 3/ b imikert vir ]0nimelitair 
#I *'LI'l sh•irlly be read·r kir /0,1Lment .reed . .ees. 

Repre.elliat,ve /+ r. Turnbi,11 Vertin••ordiger: A. F Turnbl. 

* Ill T,ir 1·lu,ir/Nee,1, 1.4111,[1•• 11•11...•r,·%•el.*./.: 
T/5 ...I'.I'/ I p. the:•in•[Tic.slageand.Imeel Hierdie *ifik.1.e ls reed. verby die komment,La, ·,Undium 

'• have 1,¤ull licid m il,%cl,%4 -rnmen'.s reC€Ived It iN arill en hiee vcrgaderiw is reed• Ecluni -1 die k•nment• .,„I 

22'22 filirllier lui. nie•(Iliw. * be required *0 6-lize 2211.17.5'· .,17 ;,T'o:.....f., nog:1..•,..VeT 
Re. el•lalive. N. P Adams. Verleenu** N· P Adarn• 
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, 0.4 m ./1, iii·i· 6,1 Ii· ' Iii:lill",1/11 „r ili•· ('hi•ic, . Flee. {.ul,ruIWi# lir die .&./.le /11 .UNC i.,1 elekirle• 
./11 ..ipme:il in l'Iing,·ri,1,4 !,irmiolil 11,•11,•lilil: i,• 'ci,iarll•c *kke: 
Fnur meetinjb 1- h, Wark,[12 Gr ii,rN 'ird Lo b• Ilie Vier urgulering· lwee deur di© wc•LnJ, group un tuce 

•ain c.immiuce. were 1/1,1 Unil Ihe d•Climenl m ni)n beinp deu• dic h,(41.om][ci, is gehuu cn h di,1.uniril werd nau 

pri·•Led for eon'. un ./lier. - di' inuag •an ki,mn;,11*'. 
I-•.... 1 /1,/ 

¥Crlocouordiger L Fulch'r 

.•cilli•,1,1•,1, .r Ni.-41,1,rking '11•.·rrl.4,1 h,1,1,•neni r,ir uic 

Smink:,liu ill wilil,64· {lekiricNe ilieru.ing vir .chruik i. 
in C./ I, Ii,Ii- 2 11,1·,Ili,in' 

kl•I': 1 ·ri, 41;14 held! i n-ber ,•rdcllil,1 W i me/Lill vere •1 2 lilikke: p•int, con- 
&#i! 

e•nin, 1. W•iking Cir,ium heir!, [le,il nilh hy r :ener und 4 nec wrlacring• gcheu e. 31 aanul linne • 11 

die .erk¢nde Lclepho•e As ' resi,11 0 1. xial,1 grnere belef is pur brief ©n lulc·ooi 'rgohandel m-,rip a numbe: <1 
Vi,©rL•loci,n{]c •inal die tweed• -g.•,1•in• ,• ., .tan(A ** re referred 1.1 ilic Wi,rking (Irimm. lu·.d,•4, iiI 

.i d. le]/ende ..pe voihys W•ns ./ in' 1,5 curnple' miture at le}Lw one forther ...leme ..immilee Me.ing 
i kke![le anrd van dll 'algel,wnihuil sal .in,ions nog :en uill be requir• he(nre Lhe d.,Ulnle!11 elln he circul•tied Ikir 
vergailerine m die korn'[ce nodip w= vo,irdal dic di)kil· 

Repr•ent.,Ic· j 1 B.rrl men #cru,1 'd -c, om vir koninle,·L,4r U•'g©%.Ui,r le *ord 

V.ric,nui,ord,Ner J. 1. Bari·,• 
Fll·.·1 rli• 1•rl'IL·N Jili.1 •i llihir Flerlril'111 Al,pli.,ilpi·I 

f,ir H=lilig 1.ilini,1, NUt. 158 Fli·kTrie. ke,{·1% i·,1 g>(Iril,clike 'lek¢ric.* 
.L·IIi· 'ir ille i,irliing ill, il,iri•ti,wivp: 

S'611) 1(i0 - Elur,ric tir Hrui•r,; 
4•114 160 - hIAri•e lul:ierw•irli,cri: 

SAR' 71U -- Iti,•I,ii. I'rui,1,1,ig: 
%•11% 7:14 Sli,mgele** 

MARM . 1.14 lifi,ly N.·i Illrilm i, ir 1}41,11.. Electric 

Itefriger,ili•• ill-),)d Freiver%. '411% 4 1.U Velligheld•t•ii,kil• Air hui41,•,drli•C 
i·Ii·kirlili > 61,%[c cli ki••lip. rie•c. 

N tHM ..' - C..le / Prnilli'• in. ili• Tr·Nli,IN . 1•,Ii,ic,li€ Hicnne spenribic. 1.,1 gebruikfuide. li almal de,r JI: 
•.leuric Hrfri:wr,ill]™ :111(1 1 1],1,1 FI'lle,erN: 

r,Lail %,1 ille S.A 1- /p '1 i,i],inlily 196' goedgekeur 
1.. I.ui le,inn. lind Ode m Plirliec were ull ap· 

rriwed by ihe ( imncil iiI Lhe q,•HR '·1 'lie 'lril Ailpilil, le.1 N •1*. 153 -- Eleliri• 411!wc ,·11 w•,111,•ile• 

*All' 1113 - FIL,Mrill .MiniC' 41.,1 H.wpin,i,%, M•11% 157 - EleklriL-: liri,i)•rii,1™™ 

SAH• 157 - Eleciril 1•i;„tu. 3, •114 1. -- F.Icklrit r 'ry'y... 
11 .dic spes,lika•,cs i, ap 22 Augus/: ft(, deur dll 

. AHM !5'1 Fle, Iric Irn,Il 
hllul•irdi©5ABSgu• 11./ dgeic 

tpacilic,]l ir,% ler• ..riw• hy Ihe C./.il ' il. 
* •in the 12nd August, 1-6 Mrlerk,1%1/ 

Die voor.Sickl, spchilik.,si: 16 vii ki,ininli i.,al .cler C..ile/: I"Ne€.Cl 
Ihe pr•obed *ecifialll©n !™: been issued for -nnien/. Ureen..•., 11 1 .i,Le 

Reprebentativ€ ID I 8•,ies MUI.%97 - Pill,h·rgi'inniccrile k„liel ilri•lge,iwne di,elcii,(la• 
St11% 97 - P,lper In%,Ilaled (4:11'IL,• fur (.elier.•1 Purpoyew. l e ber/,ene gpes,fikayll Iii·d lans ':rtd.,1 dat Ji[ ./r 

Th! revi·.ian iiI 11, 5 Snee,fic..Ii,•n Is hilrig trzLI'lal,:d prior •ir kiNT,me'lan• uilgegii,Lir •AOrd, 
ti• tending 11•nit ior cemnien·s Verli·eri·..oord,Eer· G C. 1he-il 

*=,11- 0. C. Ther,•n 
SI,Ind:-1 ((,c•4•* ,ir elikdriege· ku•el. ., bui•b•re 

%41,Id- Teg Mrllill: f,ir Ehi·•rie{•1,1,1,·4 •im,1 Flexible Cor•: kiwir{le: 

1 his ( ix'/ LI/'ce N n<m lie ni• i·,liled hell,re , Ib· Hier™ g¢bruikbkille iwrd /•u :crodigee, vii,irdat d 

nimilig Unle |Li ,|le ('/Irle,| iiI Ihe .SARS I. a.rev,1 aan die ra:d van die S A a S v gii'dk.Lirl g V,1,1./E U rd 

./esenuilive O. C Ther,in Ve,leenuoi#r G C Therrn· 

Imfuclini, Mill,ir': ]i.lul..ic Mii,i-: 
ru,i n.2/,Irig• £4 ihe <·.•mmilice uete held dlirl,/ [he past TW• 1er•Llerings u. die kenlhee .s Beli,runqk di ·i' 

- 11 i.,irlicip,lied A:,1 (he dr ifi for ennimeoL Iii! be Reh- Iliar uord •cruag dat dil konscp brnrick,i,1 /1, 1 

readv iii (he /:ir luture 1,•ninierl,i ir •ereed s•[ uecs. 

RepreNe,iniIi- P J *E Verleer.,iriliger· P J Ii,WS 

./.i,·iiI Irc Weldll}:•Ir:,11..•el: ...cMe .IM/%WeiN•rai,•f(•rni,lt,ir. 
{)ne n -1,1, el i'•e o nlmiLW¢ u» Ikld Fc,I verg;i,]er,n8 van d e ki)ni,tee is *ch•,i. 

lepr•-111.11!ve J K •0,1 Ah["[In Verleen'..oi,rdiger: J. k -n A[•1]lut 
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# 780 - Di.Iribl,¢1•,11 1rnnifi,rl,ieri: N rnM .0 -- !>i%,ribil. ir 1.1,4ori,1,11•ir•.: 

This Srecinealion 4. apro¥,d by lhe 00-.LI of Ihe H urilic 4,4//as/,ls deur dfu: raad un dli: SABS. op 
%Al•5 on the 5(a Dumbu. ]466. 1111• Npeed|led[Llil •inli]41 5 De.mber 1966 goed..eur. 11!crail sp•siliki,•.e beheon 
118'0 a greal oeal Ing in, 1 :duce' u,•,1 .i] IT,un' I 1,1 L]re inil haie hy W dril om di€ wrvaardi#ini,limg I vernunder en 
4treainlined,n4.clin, lid 1.1: g nec (rnosfermer, bearing ihc i][idanneke en mae le vercenvoudig han,e,ien irans!©rmal.irs 
mall nnuld be q alii, .·omrolled, 106/d Ind inspected u me uat die rnerk ,!ri] die hurd . moe bewed,g ren opsigie val 
.reals sal/faition .eit, teet•c en inspeksics, 

RepreNe, •ve F [. krle'.1 Verleenuoordiper F L Knobel 
SABS 833 - High alid I.(iw hill.11:u liu•lilig., all,1 NtRM .3 · H«,ix- en 1:iligip•,Ii]1,1,:d.ur,(irrin,i: 
SA]™ 1¢11 - H,lm•rd HI'lling 1,™Ill•Il,n= %•HS 834 - S1ai••1.Ird deuriocri,•·i-* 

rhese Specificailong lori 260 appri,ved by ihe Council Hle-die spe.illka&Le ,$ ook 01, j Desember 1966 deur die 
./. S.tnS •n t. ith Dembc:,1966 llc) should assist r.,Ld v,in die SABS 80* ir. Dll behoon by I dra 
. LI,•rT[wing e•inanicE .. ir'rclinngeabill /6 a li,Tnhe•T £11 ekrgomic en .#iss/baarhel te bevord¢r aang,bicn ·n 
I .tandaN .ningB lita hard/are for il. In lou and Iligh null.,1 -rd de•rvoerings in toebehore Ur gubruik op 
vi]11•#c up 10 31 kV ar. debiled. la,LE en I• ann ng - 3,1 K V. aan,ege¢ word. 

Repr•t·niative C L©mbard Verteenwourdi#,r: C Lombal. 
SABS 1 / - Hild• Vnltl,i,· P.rce.,1,1 1 / Gll,N• 1 i,le 1,-- Stll: 177 - 1....„.il,2 'irNelorn ,•i, Il ly,liwil•#,in: 

Hier,he ireillika,i, word hers,e ter, 'inde di by 1.EC 
This Sp•ificatien is being revisud n order Iii bring il i,M [oela'loi•lrife en la.Jilard greutles 'an le I. 

|1. U IL]i JI· C Le•ilrig •-,irnlure• alid bU,illald ratings Ver[&.oordiger· F J Sul•.cr. 
Re,resen•live F I Suller 

r,irli.ill,ire 'ir liligrolill'. krl.* 
I.# 'ii' 111. lip/,11'[I.1•r I.In'•i lei unde dic Lilith,irc vir Nebrink op ®grends: kra8· 

In order . si£,nd.Lrdize Ilic 1/.gs lised en overhead Iyne le %tardardiseer word ·/ spcmika'i• in 1.•ee dc]c -4,0,•,ere 
... lines a specification is b.08 Preparcl in ..0 ./. . 

1)eel A lile •rmimdruende 'Dibehere: 
Pari A - Non·current carling fillin'. i)eul H *ii,im[Iraende ioebeh•re 
PHri B - Curren( enrrying fili,TI. Verteenuoord,#er: E. L Srtith 

Representative EL. ·Sm,ih 
k:,11,1-·11,1-0 ilr diN,riliuile· Iral,Nri,rin:•i,ir*: 

{ .1•lu 1 "il Ili,le'. 1·iii 1>1'llilli// T./'llurn.'r,= Werk iiI' bler<[le %pisilikasie gaa, log loort, 
Wilk In th,5 prl'XL , r: ceeding VeTiernu•di,er· F L Kn,•bel 

Repre%enutive b. L kn•,het. 
4 /11 /1£ P.OJE/1'E 

4 'Fl' P.....4 
4 (iJ S•IlS 176 .,ir•el!, 'Inmpt·,.1/ L•i, In•ocrbuise: 

£41, NA th 176 - pnmli,iii ne..i„ ni.libins alid 1•adinit·in Di• L.,ad van 2,0 5/BS 11,l dic heril,ni,ig ,·an di© 8. 
rul. 4111LMie i,ni veors,ening W .aak vii die gwbrulk lan ander 1111: < uanci] of thle SABS apprined the r.vision / thi, Inalerhile ds net ke.miek ......ir. 

9clikallim m kird.1 ti, In,lude wmni.dilles made 'mulcrials 
other 1.0 .©,aml:. 4,{2) 5pc,in...ir i•,ila.[eped. .ir 'lok'.K loern'llig: 
4.a> '/ 

Spreiniali,,Ii ,or Insulnlion Loi•I¥ Ii,r •lec[•iral Equip Sp. asie g. .....1 word l,n cindi d. pibleme 
verminde ilin er ng h> heigtcs bc, 1,IMI' m. (113{)'ht ) L]p 

/B le klihir 'In .1,1. 1.· ral * die spes/1.'ie sal •n .:b. k $•ron . . b© dr-1 up In •rder . d.trily ki,de i,rge,(el •i,•rd i,m [i.invanrbere prni•,1ures vir die duum 
Dreblen• wan...ih insulationatalmud/ablwe 1/)0rn val immils s.nninp.leG¢ lai / 16. 
/,1/1 ft ) [n ce' uncli./ Iii th lis ST,ecil, u il,in a C.de 0, 
•2detlee to la> down accepc,bl, Impulse volla/ I ng prn, 4(11 CMS Sp.ihiu,Mi. vir 1.ler,hillier; '11 Imilery'ennme 
.... will be p,epre,r I. ierhi.,1// 

4 t)) ('Ks specific,i ii i,i•,i f,ir B,Itler• ('fulrj:(·r• •1,1,1 f[Ir ... 111 ar 15 r•,IN 9,el [lie we• aan hierdie spusifikasies n 
¢er,lii,1•,1% i,11' (il,iliecli* •ovang genma,Lk 

W.k In ... Spell.lin· has bee. eomme..1 
W N ••.R *1 t';· 14•Aql••1•.ALE NAVI,le,1,•GSINSrl- 

..... H,14 } K I : ' A 111 )14,1. Re,EA R{ H .. 11 TE '1'1!l I VIR /1>,KI NDIN.14. WErr,I•:APPE 

.' 'ATHE. ·..... ....t·ES Al}Ve.{'In .'..111 Al*11[RE% ..... Vilt ..Ekl RITEr.,d,KNE 
rl E 1'014 n H I·Iti,·•L E,•61'·.Entl. N:•.11.t /*EliE 

AM E.U. I.presenlative G ' 1 IP .)/ V M h. Veneenwoordigur· 6 C'. Tili IlON 

Ihis :,immitlee mel Li[M during 1966 and reve'ed ihe H,·rdle k•mile he, cenkeer gedurende /66 ,ergad,Ir 
4rk .if the electrical engineering divi-Ii ah *ell as lh¢ om die uerk=Emhede van die .,Mellng vic .I.ir,,1.n,•0 in 

4. Vereniging yan Munibiple Elekirisiwii-ide enungs van Suidelike Alrika, Verrigong' 1/7, Decl 1 40 



1,| L-Ing I | |11 l,Te 'TO .. T he •rk n./ In ' Lie k al/,1 geniew=. rn dle beplarming van r..3.ki,mst,Ne prek·Ue in 

hn-ered hy n wherlage of %(.LIT 'in,1 4[ime •TilieCM nail Le he 0Lgkeu le r•·. DiL •Tk Ln dit· in%11[uui •ord de.ir I le 

pOS'.'ned Iwr[ An renon¢, 8¢k.•rtuiek en enkele proiektc mi.cs lilge 

A . per is being 'eud lit 1/9 '.ir/crilion li re,le' .nme 

of ille cle. idil eng,neering ··uirk i,l' 1/ CS I R n inierN li 

[i)cal authorities oorNig le 4• v.• die ·verl:%a;•r•ed• van A wIN R /' die 

•whied • in elekirL,leggiuMU inguni,ninneye 1.iri Mula,ig vir 

pl:,1,=like h·/1.· 

14[POR, 01· fill 1101.1,11' C./l··[•1 ID .'INC VkRMI,ju; VAN IDIE 411Rl.04!1'FE 1144·•kF 
COA'//6 bUR·('IMMI'rl'EE W iRMIM)/PFI iM %1,VANIKEEHI}E MINKI.,F 

A meeting i. le ..Ill Aft!:il BUr-1 11| ./[|di. n Vergadering van dii Kon,ill van die Suid-Al. unse 

c,immillce .' % helil 0,1 21/1 .ah•11,1/ IQ. / 11/11 i;r L e .1 Huro V r ' durde Ib .p I Fcbru•rie 1')67 -I i h¥ uelke 

ingb .in ht¢¢1 uire u•ed for clecirluil 'i,rposes ilnd zinc Lix,1 geleci,[heid die versinking ./11 Elaaldra. lat 'ir cle/rice 

ing• on swel shiet used Air cladding .ind bilildings wnis dis dockind.·4 8.Milk ,// Un die ginkbodekkin, viu, swal,1.ile 
eu.cd Ind [h¢: .piesentativcs i. ilk u.rs, belnK [lie muni. i.ai •r bell· en In,huldeelcindc, .Liri.,1 word hes•reek • 

pal.1.. . om R.Ila YS and ./ Pos .... pressed lor By hierd e ver#udering hei dic gebrulken. nanmllk die .uni 

ma•inini pracliuible cniningN A hiriher n eeling Li, fn.,1,411 sipallicite E.KOM, die SpL•On« Cn die Peskanloor, nange- 
[hig •%pe.t is t. be held. dring •,T' die 'iril.%,rnim hot'ukking I :' I,r,Lk'll,4 'llhon'lil ,% 

P A (.11 Fg, •n Verde. verwierin' jul gehil 1 unril .ini hier[Ill :ig•de le 

lill M,ir.·11.1967 Wep,25entalive 1•nE,liNeer 
F A (,1LIES, 

6 Mart !967 Ver:.ccnwoordi0er 

1014,HI 01 1141,1 1 +VI 1 14,11'K '114.\1*1141,!G Vklkq[Af• Vt' DIF. %1 ]RKOMITF' 1,4.IMK' 1>In 
%111,-COM/1 11'FE AA'·.111,111/( '.N ...13 P..4. 

The . ionna,re drawn up by the IMurd m T-!ile and [·1,0 vTnelys wat defir diu R,•ad van Hande] en Nvwerhel 
Indul.trki i, reg,ird iii indiv Idu:il Lim] called,w· re4 le prke 01,004[el is in verb,vid met die indi•id'JOIU en 'ws.imenrlike 
mainienanee. ie, le.1 prieL tender ng. was can//Led by Ilil handh-ng win herverl.oeDprne Jus die •imp win 

sub*.;tlce und .il I irc in June 1965 gellke. prl. I in 1/lic 1.65 Jell die 5/bkal.:C h./.,I t'n 

iian die R nad ge•ir 
%.11>hequen,4, LIN [10:ird h.,5 dcured 'he· aliend.inte •if '1 

repr™nul. e w. ihe Ais•.•iaii.in :i• a niee,nit i. . APTI! I e Vercnigin, is 
3 

hici,%11 
v.rs// e. ·n vcriecn•oldiger 

67 Lo d iscu• i.su ' iri. i ng frem 1 he . :g l ia l i nn " r.!prr'/ 1 I giuur na ·n velt,dering V Ln dic Imid /1•' l. ' April ... 

P: tions. Th, conviner uill utiend [hig niceling and hirther gehou sal uard orn sn. wat 'i' die Vercniging 9 vert©u 

vclopments i,re a·.ailcd voiwsl,ruil. ie he•preek Die 'mer,/·M 9 d h;erdic ver .r 
P A G ..ES, ing hywoo, en ..Te venukkelinge -rd :ifgculg 

Mh March, 1967 Con-ler P. A. GILE< 

6 Mnar 1967 S.1[1!0!U•.I 

IN ..1 01, It[f.HIN 01 41 PPLI A•.1} Cl.... ION VERNIAG Ve, DIE Still·k(,MII kE [IN U.F 
./1/ lin,1... VERS./.1 10.f.NRIC€l E E. ONITWIKKE]ING 

Follo,ung the rep.•r[ 01 [hs iub e,•rnmii[©e w [he Teehti, Na an/le,din' vai die yels[ag van hierdi' Sub·kon·,Itec 
cal Mee( ng at Blee.Intern, Ae sub·:imm,ite© nu on ..· •an die Tegnicsc Vergider ne te Illi,enihinte.I, 'ie, dIL Eub 
W &14. 1966, ill.,1 hu %,Lhwel wiS ConNidered :inil Ihe bill iie ' eer ip 1 W. 1// hy. n Vek,im i'.1 die .Ii,ik W ni,1 

hi||in,Ing Oi,TiclilsinliN •wre dr,nin .is 1/ #- I i. A- .eeg el dii! i,/ler/, JUri,|. Fey'll/ekk n. 1, Is [lie Vereniging 
Cal.in •¢'ien•...'h. ... - 

60 M„/:i,lities should be ptimit·ed M [uke over in (i) 'llrii'ipillileile heh,inn til·'e!1,iil ·.e .i,rd om ing,· 
cerporuted areax en •reed lern™ The righi sh,inld 1,[de Rehied¢ w'r ie iker,1 r 'Di,r, a.trde' u"roor 

50 111: 7-•ela,bin i.f Muni.,rul Electrieul Und en./Ing'. 'f ..liheril Alil.a, Pr'.al, I. ]947, Vol [ 



al.4, be ae,i,-d•] L© ihe Muni•·,pality •.i) 4•k, •iv©F 0••fee..anl KE,Ii lord Die Mul,!Ripaliteit behi)•rt 
Fhenm: licence .IT.| equi>le. ./ ... lamb ihiL de reg le he orn Evk,1. SC ],bc,1,12 er locrWIng 

op..Litengek,me V. ini,iardes nar le n=. 

(h] Wh¢' a Muuipati• infringes Inio £1/ rs•.ni (b} Iii gch·h• Mir n inuiliupal' gchied ou„kry op 'n 

11·eNd area unlu• Esc•m rtaudes ihat Munic.· gchied ic,i .irs,gli •.ar,21,1 EVK(nl '' lihcli•le hui 
.lity ut' bulk .u..|h. le .cals ... be d¢u.d en. Le,19 'Mard,2 Munig,pall/,1 n 0.0,lunad• - Ii'll 

fir,illowng a -11 re,en,Linj: ainhor,[v to talc .i.r Awmi EVKOM I.ry. beh-1 & IT,klia' ge.Ir.1 
1-•cnm's lieenee for i.lt 1.. te 'ord .rn n plaa.like -:rhed .al I .1. krng 

unbukkel, lue le laa 'in, EVK()4 :e |,hen•le L.·11 

up!.,gte •.in duardle #eb,co oor te n-,i 

(0 [Vki,rn ., larle,•L' b:hii.ir, rreI ii blenicni van V"lig 
tar,M and eward reuswns ol ilic lariff should be Iwid tekle•! c luid, en t.riolliurbi,ning• I.,t ver 

held over lor live year pernids. uillisil, laillr glabi· mi'ings me:bling bchoill ./. elle .1 J.Ir ui,1.ecg 
Ii·.le' lund' Le .rerd. le,3 / larie, 41.,bl|l£1sioI'MILISC h] dle 1, en 

ty= d.,I....I behe.irl te •,ird 

(d] The ..uple I takin0 profit• 1» th. rclici '•f ra· ' Mi 'ie b,#In. diurwai om 'Ail.le [e- 'lii,@LI,£ van 

... be 'cal,le,| hi |/1 /111'irtlie' hell'linr nartc 'Ind. Iici o./1 illy' [rn i.p,le 'll 

rial.|ike ouerhude le g:.11 
. Te .02[ lery r./idl' /,ing.F nir£12rii nind,1 111/ ) i>,ar b•haoit crl.0,1 te ·uord il•,i dit, I¢enh sne]· 

I .uld be tuinc•uled/l iiI 1-vdTY (1• 1,•cul Iciante•ende ..erne Ii' Land. /11 phubhke o.' r 

aulfuirilics l© Qubsidigu ihenisehes frem Iheir Irad]. h*le na:g n. ern hillself na = :lit hui ha·ilick· 
iinderu,Lin' ii Idl:rner,1,11gs le slihildieer 

( ) The n[•irniaihin ./.ilhd kihe .]min,%1ral,ir by [I) Die in),1, dei.r kam oan dic Adinin,•11.1. r 

Esci>. 4•n c.insidering no• 'ehc•e• ili•111,1 he wh. v€is[,uku.1,11,L IMI•©sken,asihir•ee•·urd, behu,nrL 
mill/ (i> l. al./. Municip/lities be.I 'i decl•inn rn n d ie 'll .1 i / i le v :/dual [iy hetrokke i b. i iii, 

s ial.n Itcle ·..rl vi•ord&•1 4n I,CS]i.ill• i»¢] wi,id 

(g) In /0 el ilie r.idl> chang ng cirel .... n I Mei dic i.,4 0, dil %,1.verandere·nde oni814!,dighed 
which Lewl Ai,horilic. lind [hennelv. ullh Ire la.,ri. ']anlik be,ur. 1.1./ [ievind In dic ge 
..endou' liabill,i•y prLIL·ularly ./IMI 'llinl mi'Li. -/le ..plil 'go ..i: ilil mebring, IC,41[ 1%•ar be- 

traffic, .pre-ay• aid &eilliary se·vil. il k lie•c. 

5awnval. n •lit ned,u UL hludsheplalinng .ip '1, euL,1 

ba-. I i. Municipalilie. •e•p,•nsib'e filr prnG]ME nonier£>11//: :,angerak/LI.r'od/L Minny//ILI 
th: serwi. •,id belll# »Eess/d t• sum'·iern .Lir• die ·,el,in,wihirdelikhed w ill. •·e,11 Iiji. v..n die 

Un.e :11 ....111 un ieraderly,i g¢ihie'b•me 
hrol™ van Ink©rn.[I 'il . . ,ulle in .. te •tel 
•im cli, te d¤ici 

Thu Cullul->I,% 4el out In •a) 10 (/ abiwe • cre s Lip•%ned !}le gevolgirckkin:e Ir [a) lot (p,] hieth' Inie,ng¢m I. ir 
+ 11u. United Mankipal ....e al li• nice,Ing im ..Ind sy .r#.ideriny u,1 2 ; 191 14 lig,Riu• igor, d- ,]JI Veren,1* 
24I Augi' 1966 and ibc AEsik·imon i•.1% IL€we•kd 1,1 pr•,- Munrnmle 13,51uwr undc %,ull,1, en fler<k Vereniging 1-el 
# /101 [he ..I[inR •,1 :, full , 1./irand•m I]'1•h /# 5Dek 'im •.1 le @.1,1 ni• dic i '*(elling url n 'muiturn' 
Includ' le f.[Imung *tdd,Ii,™[ r.ni' Ii,Ne,] u' 11,e L ./ nrm.undum, i'.uilri J. vi,!1Wnde h'komen. lilli 'll. b> 
Munk,r,ll E•ccui #, ,ieeting de urgadering r in dle Verunlude .lim,•lpalL· IUMitur gearper 

(01) Tht· yr-lul /2vekipment r[ DE¢om 1/0,1 mi•nopo|l• 
ti. .,il,Lerri furt• @enerallon/1.1¢ctrkm' in ipile 01 01 J 1>le /kidul,10 ,intv i k keling van [v k,im lot n nind. 

A n .inep. 11•1 ¢ les 'Ialinn MA,1 Ni•. 24 et 19: 2, rol®esc,„p,niasi, vi, Elie ep,Aekking van ,[ekll,q- 
I [I ' p, i ccis Lhe righ' /1 loc' Il (Il'. r.le% 'le lil ten. le win Ii¢Lge.. [Ir #r>Jing van .,in,1 

being ..1/. alid Lheir .1.In% fur le /·IL. lon o $ •: licb, indc (WIL * 24 ran 19•1). [n hier[Ile 

lh.,I I•i•„e• *aling plan·& a• delayed p.'.·4 ..r! 'lie Licvoegdhed' ran p[.L'll. be-re " 

0) The inequil /1 E.com .1.(ing .is idhisers . l. Pro· aang,IJLN en hullu ']An® Lor ililh•lidin, han hill krig 
on.%•111/12. ord vin-I A•,ii,i,slral,Ns •ir •hich havy capiwl •il] ve-Lraag 

nulinents have been ine,irred, if in i. end ilieir [N Die onreuveriligh,idl il.,•n,in d.il Fv'im opher :i' 

Me' woderlakings are displaced by hcorn, MA i.1,1.!,ewe• Vir J I Prin•inhi.Lle .ri,4,raile&. de,li 
pe'll ruNTC./ li, 11/ Orange Ind Kunele R.·. lie i.u,ar kip,Lal· uerpligu* ii,ingey:di, IInd:Fi 

hvdn•·acclrc .,necl• 1•gen-1,& . liragverMkam»all<lernenting• I.il 

' I.·lik dour 1 v.. I¢rv.,Ii ' ' I 1,1 1,ierdie leT 

L. leleniging lan Munl./. Elekirl'lle,lindel n,·ming• '. Suidel,ke Afrika Verrl,Il' 1067 Decl 1 1I 



1966 .ArS'7,7* 00 25th CH. hand •ord spe•id na die h,dro·ackiric• priuekil 
ted il men' i.nd... van di, Oranie- en Ku·•eneriviere ver»g 

December 1966. embidyinA (he libile le' pi'in[% IL Ual, &114 
Ity 'll hul, kiliriteeurgal-Lng op I N>-nber 1966 is dic 

rn,1. 10 LI. Un. Muniwpa] Exucutive or ¢ons,der*on I 
be*ourdn,N aan•ar van 'n or-tiende i,ernorand,ini mil· 

..Win* m February !967 and al lMs qki·ting i' :i•pean 
Leer 6 De•eniher [')66 /,1.•rh ilie hi, Ii,ern[1. lien runli ver- 

t ill, U.. Munopa[ Elecilile appoinied n .In·mn· 
vai l H-dic mornorandum is ian die VAMBde Munimul. 

Illt-© to red,m r.h' m-*rar.aum prior io submisswn hi lhe 
BMuur 'n bub konnil,:c •an,cuw hel i,m dic nierner,ind'.n W 

nister 
1,©rfu•uleer voordar dii aan die Miniver vaorre!6 ..ird 

P A Oil RS. PA GILES. 

'h March.1967 Colivener 
6 Matin I.7 Inier,1/. 

R,pOR r ii, THE VE'bLAG V'/ 1}IE 

S.A. INA]li,NAL (,IMM[11]1 (>F THE IN IF HN %[10 b./1,. NASION,tLE kmili'LE ,AN DIE iNIER]4'AO 

NAL ELECTRO·rECHNI('Al en/,11%„10,4 NALE ELE:lanT,·INIESE kOMMIMMIE 

Apart lium normal pa'[Lcipat,00 10 'H th© active I int· Al.Nier' val' wornial. d,c'n•. ir al Jil akilew• 1.u. 

n./05 of ./ [Llierna.]lal Clec•ro-·technical Commi•ion, it ieo• •an die In#sionale El. krmlegn esc Kommissie, In 

in•> be r•pliac•1 (hal lile .knNal 8crieral ni,cting o[ Ihe I EC. -1 gerapporlour uord d. dic JaA' lie Algemen¢ U·r#udel· 
11,[d in Tel Av v fron, Jrd Ii, 1414 <)cm.ber, 1966. uah .* iug vai Jie I.L.K •ial iar. 1 11,/ !4 .Iciber }96,6 In ·rel * 

b> five Souili Ah,can Ucwcs, ./ 01 'hu>m uere Irorn ..,uu i' ./.i.. s der vy' Suid·Al.aanic ....rd,r 

Indusir'. Thi industries con'rrad •cr© le Flucirlo,[ A•tei de• van • .· 1-• ui: die Inou-ele «kir was Die bc rek' 

suries Industry and thu Winding Wire indu- Thele w»re ia•trile wa• die [leklricE ©nard.·Industric £ die Wik· 

approlima•ly 5(*J •,]ouatcs and the meeting €i,vered 23 ke[/18 -draa//d•,sirc Da,•r was In L.Lail s•ni'il ./;ilge,•. 
'chn. cum.i,tecs digcb cn Z• afs©ndell,ke Legnleye lamitee 

Ol paill,kilar ""'t wa, 112 "rk i,n cle,rie'l i,•i,in .Un besendcre belang ••29 die werk cip clikiricQC lociWI!¢· 

ccs. 16.... thu exper.....ired by th: applia,uin . As.ovolg van 1.eondervinding U·rkrydcur di,(nepass,ng van 
e % .andal..af,Jn Mark khere in ./ Repub[w· al 'ilith dic Mandaardnerkslerrm in die ..bhek van lid-A[rk' 

3>I tnea, iii e South A ran .elegan©/ las able to ccnlrifuite 1.,in dic bu d·Alrika.inse ANaard 1• ng hie bruilbare inlig.8 

uch uselul informillion, vir.kal 

Work „n winding uires also deserv. Rpecia[ mention nle •erk Ill Kiund mil .ikkcll,+Mad •rdll ol 

since ,4 haw 5•cral tirms ©onierned •lih [he mli'l cure s•,si,le a L,ic[;Ig iuilda• •in ve:skeic firnia' licl u.i hi,rd!* 

/1 thi' strategic commodity The 'ork In insul.1(>n .hi.I hclur 11: riki hande!.unik•1 lerv•i.dip Dic veor,·iigilng D' 

al,0 be aingled out pan,Gularly as h sir,%scd the fuei th, I miwe die gohicd van i306/,emaer,aal . verdig ©ek N•e.IE. ve• 

alle,h,un iluiuld be paid to the ipecifcation and ieiting ol rrielding • ral ,]mda L sci<,el Li da• nicer anda8 ann die %1. 

tht• b•sic electrical m•teri•il lifikaBie en t©gls •n h.erdie basia¢ clekiriesc onderdcel I 

skr·nk heheor{ le ./.J 

A far ':a.ing ..i'on was made 'hen it ·Aas agreed . ·. V 're,k©/de b.luit / pence. »c d.ar be.1/11 Is .1 

d-de the -ly 'f 'Nulallon 1/0 three divi™• lii: die be•uderins van Isolablemiller i'/1 111 drie gniepe Le 'cide¢ 

Ill 

. ..'lating Material (al isi,lasirmaier,•al 

(b) Intulating Syeen14 {h) [solcers·.elli 

Ce) The ng'iliati" of Fq,Li;mlpill . Die !501.le un 4. 

I was also *cided W ferm a ne.v :Limmiuce e,3ncern. D:!,ir p. JiL 1)=5|ull J. 'n nuke konutle belas nict di¢ 

Ii,h afely r,quirements fur ele,iriial app!,unis ar.tl •wip· va,0!w 'ller.I.Leh vir .1.1/% tornelle • appara . n j 

niwnt. This is i. great inipri.ln.e in ..h 'fri. in ... I le• I roep, Onldul Suklafnkil w.lig[e spes,fika•i' /11 

the ':impuls,lry 61)©:iniallons we have In 'h, reprd. o.igle van vellighen| 11/1, 14 Jiu hligl],ig van ille hagul!,ien» 
kemitce ¥ir ons v•n hesonderc bela. 

D J 141'00, 1} 1.111• 

15,h February. 1')47 Represenialive 15 Febriian¢1967 Verte•n••,ord# 

'Z l'bc Aigociation al' Mi,niumiT E lec rica! 1 Jndertakings iiI Soinher,1 78.frii,i. Pr:ku.nlings. 1967, Vi,1 | 



':/,1.· R.PORT .1 t .1.RVER'* 
•&.1.1 k ,•,%1,111-1,F. 10 RF•]4, IHF ,{,1„ t)1 . ..11·.1.-K'rrl]TEE Bl 1 . MET /11·' '11'IDUENIP'(: V ./ 
PR.'llk'F, 1012 0¥+RHnn 1144 FOR ' ONI>lili}.4 DIE GERRI lkSK[InE VII BOGRW,DME I.¥NF VIR 

PRFV '.1/Ird; 1/ .}Ir H .'RIC' TOEbrC,DE «)10% IN 'ill,D·AFFIKA ·UNGETRFF 

AA hs .eviliA¥ licen r...1 rhe (10,1-liee h.]4 c m SLies •re gerippiri= hui ille Ki,milee xy i,MLig 
P|eted I le,k I d 11/ i... cile has licen published. af,ehnndel en die hersiene 'cbmilkskile i: gemibliscer 

C,es can bc ubtained ''rern mc Secretary The SA A.krille i' ver/'char von die SekremrM, Die R I 
Inslir„|11 1,1 Mer•r . ]11 riginuer,4, 1' 0 }Ink f41]7,1,}11/'•chbulg 1-1,1, van Fleklrob,egn•e InNenieil. 1>rshil: 5')D7 

J.h....1.LIT' 
C 1/MHARD C T ./.AIn 

Repres,nu11,•e Verleen"n,ir[1,0er 

ANNi •i. REPORT or Tin· ni'(O'•niENDATIO'·.g "./.FRRI I. v i. DIE. lou['ll liFI " 'El 
COW.11rl]LE. 1OR NEW ELF.CIRK . ( l,%140!Jillk,S A,NREVFI INGN ID.V. Nt •E F] Fkll[FNE 

]1 •'11)14 INARTIKAN 

ho rlcelingq wcreb=Idduringthe yearunder reweu Lnd Tv.ce ./.aderin. is .dur·nde die enderha.ge lai 
A 4.1: U members ·Aure aili im ii[ ull i"i,mmendat 03 gu i,11 un Ill 11 inhevelings l. illir middel vi. die N,]114 

through (he med, Im o: •he N•%··% HI.Ilet n butlelir aan VMEO led€ thirgedra 

Con/,/ ./. 'h¢ year before. ... .s b./ a marked Vergeleke hY die wri,e mar iia; daar 'n morkbale toe· 

int"cdc in tlic number Of applicationx rectived All of ihine mirre in [Ile minlal nanqc,eke orivarg Alle •rn.eke wa· 

Ihich ./. .Li,Mideicd Eu fall I nhin l. lope of I. Corn- he/% .al arn hirne die beslek •an die kom.. . lerk· 
niltlue'• •r•L ha¥, bet,1 final,Bed u.•mhe,1/ I. re/rt.rr 19 1/.handel 

Ir vieu of i. fal iii. Cen.illing F.neer..1. 1,01 A.lier, R.....en,Ir Ingelliellri lie vorteenwoordiging 
TCAswnled on ilic Ommitee i. SA Ass©crai:iii rii' Cio in rie K[imile. 11. i . i. 'r i ll'll•[lip!,lg iwin die 9 A Ve·cnig 
•"llurg Frgincenhiliheen inviled L . natearepri·Ren'a[ive in, un Randgeuende Ingenieuri Reris om ·n verlcun*o,!rdiger 
Endalt.,11./ . se, 1, In it b.,1 have not yel rcip.inded to en·I 'lanivervanger / herocni am in die lamit¢¢ te dien 
tl•,5 invitation .an, hulle hel •nier .en an./ord gege' nic 

Our ihanks are dup ki the reprcienative, el' 11, S A Ins is dank versk•di, aan •e verteenwoordigers van die 
BUreau li StandaTd5. thu E[ee:ricity Supply Dnimis•,•. ihe S A Burn vir Slandnarde. die Elek-heits»o. ningi- 
U ] 1.[ WIng Re,ulati,ins Commle¢ the E.lectr,cal bin kon·rrnsie, die RATFI •el|ftIdinAiregi losictlomitee. a.e 
Ilcl•,TN Assonatirn rf S.I. Africa ·he ]Aann... Clly ........ Arlnnemernerroleing vn' Stid-Alrika, die Iii- 
4m] ar,i] ilic LI•li,wl Engineering ard Allied Ind.,11'iw lialineiburg• Slad•raad en die Flultrn['gniese ing¢ni¢itriw, 
40-ion for LheiT gunernus and valuable assist.ee and 4er er C. al!,ecrde ly..lide Ve.eni.ing vir h.1 gui en .nar- 

the Commitice We also [hanl Ilie S A. Blircau of devell¢ I.,1. el die. in die Iwmile Ong dank .ok lan 

91·indard'. I'.r ltM o,i,•rao,in LI• c.,rying oul [cti an com- die SA Ibro 'ir Stardaarde + hi'/ 'arneucr'Ing met & 
nU•1'LeS •here ticeesEary toc¢B van toe•ugting waar nedig 

C LOMBARD C LOMBARD. 
C,invenur S.]amroeper 

./1/1 .. RFPORT .T•ARVFRil AC 

h·F<"IRK Al, WIRE.F.,24 HI.(.14'IR\1[0\ 11,h,RID It] (,ISI'[t•,Fll•·LE) VIR 1, 1Fk,RATECN]ESI 
Int'.Al)WFRKERN 

The Board was cons¢iiuted a• folio- during i966 Die Raad •as s•™ vi,12 gwrngemel vir 1966: 

Chairman· Mr ] G Wannenbu™ Voonitler M,r j G Wanne,burg 
Memher.: Mr J M Fr li Led' Inr T M Fluser 

1,1 r F 1 Mm /·IL,14 F T €01.1.1 

Mr TO .Fg Mnr I Gregg 
Mr C 1 on'hard Mrir C. 1 irrnhard 
Mr J J Gerber Mnr J J. Gerher 

Eleven ordinaiy meetings were held during thi yea• and Daar i, A ge%/ne lermaderingR godurendedi¢ iaar gehou 
Ule aPplications 06 709 .Tsons applying for regis·.ration = en 700 -None se aan•oeke oin r.,51r.1. Ill' £,nrweeg . rvan 

Dic Ve,cniging 429 Miinisimle FleklriNILL·,th,ind/·rncni,ng, van Suidelike Afrik•, VeTr;glin:N, lg67, Det,4 1 51 



eong,dered / uhi©4 670 WL're ,Leecried fis cand dates tor the i' 679....in-. as k.lidale vir dle yoorge'kre.e el.men' 

pre.crihed e Innin,il•.in,4, 1·he n iniher i,I rn'v]4,1.ri.Il Iegl n /01'll 'In 791 . tirlipige regi 5•51eer, i fik:L,i 1,1 .... 
iralion cerl Il,mle:pr in,/ 'ir rene' uil li 'lleil 791 kcur ol hernil 

Five urilien i'inlil.tion. skri klike were conduiled iii the . Sed/rende die ia.,5 lyl c.gin.'ni In dll 29 
e•- 

minaikir een[res i. [nc Republic during the h.. mc Lo.a' clean....I nii in ric Republick 'Ip•./ in Alte•i•ini X49 

n,Imher i. I'li]Wales involved being K.' kandidate •rhv hari•ke 

Da .tr •vas eok 14 rrtillic•u i·kh ir•riN i I dle K -n L inis(6 
'rhere •cre alk, 14 Frai·.ica[ examinatitinN .Li the eighi 

scnin.r. gedurende de in,/ c. 1(6 ull die 561 in»kre'l 
p·Ni.,pnl cer,lreN dilrini, Ae ye•: r .in[1 '06 .Il lie 161 ennd 

kandidale Wh% Sllk•ea..1 

Reelings ia ge,rel v r dic al' v:in nrnnilell. u •Wl,Tic,1% 
Several iii il ,•i,imini.Ii,in•; i.ure !,rrungcd IiI rersil. uhu 

•aar r.·none. wa• ./1 %.kele rede•, nie in %110 wa. i,ni (11 
far variens =* t ere 'Inable w '1,4,go ihe /- i eii •krillelike ek•ame- .LI le 16 111/ 

n Tohal val ./ r....sies¢rtihkate i. gedure·•de dll 
rhe number /1 re,ne:illon eerillieal. Lxkuel luil,iN me iur Litgerci k en duarm©e 'm 'le •otan.1 5ederl I [)14 I nil l Lir 

yeir .1,|led m brir™in• the u>ial lyRUC• E!n.¢ 1/1, 10 9554. 9554 t, slci:•• 

11 nl,1 ; re ni, applp hip in in"eli,In' number, hir r©gl B.intoc ileen i.ik iIi Menemende ret.Ille aingk 'iIi.· 

giltrasie en diu %0[ra!: 0-ganisa* e hel.h 91,1 vak[,•che il 

num,rlrierl, Li' P,Illel,11./ I./ 1.J Suic,ii. iN making 'pec itl dic Dcpar:enenl -1 (hderhys, kin· 6·,1 W,len'i. ni.ti1k 

irn..men' i. encihic ... 10 (inder•.0 I.· ./amir./. . I. i.-1 ng' 'in, d ' ul h.11: n o inthk Le maak i. dll 

ck.men alie 18 
FL• Iltie% hive ln thc risi been provul:1 hi un.+11© im 

migran,q wh£, Fire nol Nullic:cnil,r p ·ofieic·Ii in,me n' Lhoilli· 11, d k veriede 1, /4 1,1 cil e 41' 1 0,1,4,41 8 ini i n rn igi' n Lu M at 

ci,1 1 n.'Ir.e• re ·Arile i. einminai,un in ihilr nalve lun· „,t -Iduende bedrcuu In u,• un h an 11[elike ...le M 

glingL· Arni.emen/ /le lim ... beer. Inade 1/ Scl e'.nil· n,w. in slaa, ie ./1 am die ek:.lien In hule cie lani / I |L 

nal,Lin 'Iper. for Imrnigrinl• in rheir narive langu./ Und Ihe Reelin#s b nou eok •lref vir dic (ips[cl van .rnenvT,iL· 

fir* L·ununation - th- linel lili b. held during April. €e 1. in in,rn,grai(. •L eil [u]. die ..le els•imen [,T, biel· 

1•67 & "1.r• rinil ible ree.en. a .Mn '·I nimilerid d,· .in.1.10 •al in April 1@67 aang•hied •ard Or ve 

•ix 'indid i# in :In' 1.ingti.* group m.,si ..ly fur .i' •La.in'•re rede• gl i'Lar ·/ minimurn val ses kfirididale in 'I 

Ine,1,1, heinre i, can be -de a-UNe. 1.•grD©r nwet WeeK om hiade I»hill heskikl•wr le •el 

€18. een A. ken.we ho, i,ive· iii Iii'.....1. imilm· 
Only· ene ·\dvi«> € unmmiu ha• 90 ia, 11¢en e.tablighd 

lik In lill·hi•n Die werk deur hierle .mile,· put,ier w.ts 
namely al [hirhn, und 'h, 44,11 4, rie h) Chi· Ck.mmitice ha• 

v:in i.,sien ike ,Dale ·ir die Rand heen ir enn• d. rnhk :L'·,Sl:ince 10 Llie B.urd 

VurAcie wysings aan d c Wer. OP IM'llrelognic*c Draath 
.Se-r:il .Imi·ndme,14 . I. 'I. ric' .irenic' ind On urkers en Aannemen -rd Uns inlrw=8. rn.tar h nog nc 

Irh·kin •cl :ire .Infler con•ider<ill,in /,1 'heit kie ®1 VOl 
£1!gel'Inltil nie Alle he|al,8|le,|1/1,1' 11/till...11 inelle'y' 

heen nnaliscd Al' earlie· e,ukern«1 lili in du• e,iurs€. he 
kennis kr• w•n die wiD·geN(elde uysigin,4 on ihik die g. 

adv•ed i•f ihe· ...ka| an'undnicniw .nd lili be glven In 
lecn(held oni kammenlaar {f le 11.•er 

•rl,- I,1 -,1 Iheir cammenl• 

D. schrek awn e,nv.•rmigheld I. cll. .'Tudingsr.ula'ies 
in rLing In *g¢pas deur 6. 'er·koe v.iersi:,in....r· 

and •irrlicd hv thi variin,·'r'fbly .ilither,le• In [be 14™blic nemin' in die R.Illilick /,ird 111/1 .1 ille i:m lies,ildhoid 
1% /,2•e[I / iIi 01·,41<·rahle linee. hY lili Hirr' 1. fill deur ili• Rai,J lieskou aangei,en •Ile ce.imens % dr.,ad 

•erker. ii,!Re• rl e 1,1·,Rsle i,irp:IncE v,in die .Und,inril Regil· 
L 91,111 d.iril Reeilkilion9 li•r the Wirin• al' Premk{·9 Even la,ies i,r die lid™ding van Persele iinge4!el unrd N,1, meer 
„re 

'352 i,ill•,eli.9.1 i. i.'ell dat s•immige vo©rs,enii:%<Merhed¢ 
aven,H A•rmah adoptet] al·Yi,iring regul..61,§ wM¢h means ir„mee: .i. Rern b.lin•re•,1.'sie' aa·,•eneeni 1. Ii. 

th[•i there ii ne[ se, giuid.ird for Lhe 'llr]™C 01 ingpecting and Fr.a •i. dar i€ guen vi.i,rg•krewe stanilunrd nin hedriding,· 
'Glin' ninn' in/:i!!.•ii,•n' ./.Le le insrekler 'I' Iliell lie 

In conehig ' 1 IiI Rand hcda li h nk i. [h>ard I'r m.,ki,0 01. ['cn he·luite /11 / graile die ik vir die hc· 

I i«·4 q,Interl i.nil,ilill M hice 'i. rk 1 ur in,1, 4on in iI i·• Reru,rt. likbaarit:Illng 'an die sli'IN(leke gyfc. V;r grhrl. 
dic .ersIng 

C LIMBARD C. 1 0/HAR' 

Re. entille Vericen·..ojrdig•r 
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REPORT ON THE VERMI.t{. 011/ DIE 

ETe<DARD REGLILATION. FOR THE MIRING 01' IDIF RrAND,•-al (:Ill AKIE VIR n]£ BEDRADING 
PRF•llqI·'4 ¥ ™ .FRSELF 

Ai i. nice'llrg..' Augus' 1966. le CL•nimil[ee lili I I kini, ee h.1 ap 4 All'll'J' 1.6 i••rueping ge'enk 
• ill' a numbe: 0[ propusals rc-ved f rom i. Care·Wch,Lrn ain ellike •oar5[elle -[ van •y W¢4·Kaapla»e on Na·.abe 
ard Nimil regional .ib-eonirn,/cei. ihe i. ocillien nf /1.iii •IreekNenderk,inmecE die Ve,eniging val Munii,pal¢ Ell· 

Cipa' Undertal.ing. ll,c Souill Afr•,an Ihuruu or Standards. ir,/ M : il.lerne'lin . dic .. d Ai r,Laanse Bil. vir Sland.larde 
Ic D. partmen' 01 1...r. c....han s. n·arA,fi,clures *Id ille Durnrfeme,11 v.n Arheld racdge,•ers en verv[tardigen 
arising fram general /•irresp•ndenie. 1 /_i fes'lved i. ilile •Irll-1£ IN Ill 'LI lia *emene briefu •ei ng vaor·.pe.p-i 
1')66dmendracntM.lher•gulaii,in•:id]04*/ 196'amend· hel Daar i, heshil· Ii.. -egulasies, u. in 1963 ./'ig 
Inon' -Id prin n. tran.14/1. n ./ issle las e.ilip[.ted b' k verile, le ./ig er 214 u,91./. is .druk In venall en 
Pebruaiy IW' leen r.hri .le 1 >A' Linger.]12 (die ]966-ly 0,/ I 

l'he mor· Inpiriant anierdmcius rel:,1,1 i,1 ihe pi,hilion nle hel,IngrikNe =ing, geld di¢ ligging in aurding - 
ing an[ u,r.hing,4 ...*:s. and fixed 'aihing machnes. 11 /'in,Ainial•e v.:le W.,5!niLS, .'L. 11. liel'. I.N.mmienel 
dish•LL·Is, stuv•. wate, heaIers and parhagc dispo•a: units Ii,iw "ineliirniers en alvalhep·i,iminggeenhed„ In al'r· 
and the allernatives©1 iM.laling ir*rmers 'r earth lenkaNe ni Li ui· e rn ut£*I eg vir dic iselering van trans.*rh cr aard· 
*Vic,4 Hel' ppucifted 111: camen,Imunt. pirmil.0 the 'irici lekmeae h ./...2, DinkRY 111...vs,gin' In die 
*ut.1 01 th: re.'tions 1, .111 in•W[lati,a lini·Ii,<in, 1,•ilingN viin die regul=iu ilreng ep alli· in*i.rasics 
haird,- in ·.ihin„• 1.,iu,J i. ald laborakiries) C•,nil-11¢led (meL inbe•ri' v:in haarkaprerai>rne watscrye en labo•· 

/, al'red s.bscquent . 1. J.nu,r' 19.7 Mul ", 2 1 Januark [067 . pgerig 01 veran.le, is, we· 
'fl' ''.Ird 

Al [b· August 1966 me,·.ing .if the Co,r.illee. ihe re 

Lenr.4 -cl Ilth ..In ©r LI. Wiring Regulailens of le D I ..... en[le liligi.e lin die Wirin' Regitlationg 'f /¢ 
Lond,in Inmill]"an m *i'icul Engineers »s n©t yel avail- 1 end<,r Ins.uuM of Fl.lric. 1 En/neers, 'val Inlings ver· 
ahle ..ud' 1.>[11 21, m ilig lile hu'kikh,hir me die Kim"c in Allouslus 

1966 vergader het nic €n l,in dilq n e k·Ruideer word lie 
(41} . tlie c,iu u !961, *cveral liand repi. m ihe Iliar M 1,1 LIE. d e .inde van 1(16/ reed% e. ke cluisende 

In:,t,Lic'' Wirine ....11[(,nS had be,91 sold since 'bc firqi i·Urnplure ..in [lit· Ing illk,· se i,edrad,n'RLI[Ile' I. Ilr 
pul,11./1 ./ 1 suler,1 3.'r I'MO. and d:mind is klwy fur IL dle eerh[L ke•·r iii Erplemher 1'}40 jwl.ublisccr is, rerkn•ip. ,a 
# Iled .11!, 4,paill• i,rncndmenis running . 

il Lrir ,• 41 £r,inl Vrfi LD Iia die geuys,gdo litguue vin 1966 
ihteL· •rinr•i .Re9 ar• au, 1.h[u fu, alterat„.n i.r the 1963 Drie gliriikle hadie ·Ay.igi. is he'kikho..r rey ./'lling 
aditio, 

R LE[SHMIN, C'|1;11.. I [Fl•1!M.N Viltcr 

REPOHT OF VkIN.tf. /4.• 

>Oll I H /,Htli·\1• ... IROn rIC A>RRO'41(A DIF ·t'il)·d Rlk e<•E ko',111'+F .Al. 
co...irr F. 1,1.Vkrl Imi,I r'Emil Irollt{•%11< 

SH,ce no report U i. #milled In ih' 1966 13!oemfon,elit lairisnie nwr/lig.ip.i. tegriesewrgadering,an'en 
ne day •elil"Ll 'li•Ing. ill,5 r©pert covers (he ,•re yL"•1' dag wnt in 196(• in .1. emfunwin g•h•, is, wi,ir•ele nic .,i 

".u ne May 1965 lori F.117:•beth Conve!11 im hierille iurd ig [lel. il,1% rl e lure ia Lic % &1 verhier 1,01 Red,rl 
de Ken.ensle wal ir Mei 065 in Port Elizab.,h .funi is. 

119 Le (11 ,1,•d lirial Eliuwl,ne el lh: WHi,aiergrand Fle' 
t'.t,/ Mair .rnlnlilice .• held In Juhannesburg lin W D e tionde c. 1.:sie .·rgader ng val d. with'.,1/11- 
luile !965 110 main huM ne.% •us lo diseir.4 ,1 dral. c,insti· ..1.nnitee inw ke Elektroll. I, ep ) Juni. 1%' in Jit., 
I. crve! Ing ·11!·11!gl,•1!,L.tion er 1110 Main and Field Ci'/1 ncibure * Lle hi,»cipreking.•uni was die kor.Qcp 
nmee' cenlrolling 'he Re'h!,6 cl•Lfu.>si. problems and gL,nlic unarkr/lens die 'llo · en Ve'dk.it» eat dll & 

.Danding the ],eld 1,1 repr=,1,111 ThiB ,las nco,Rs,lated publiek ge elcklr•li%•r=&5[Likkc baamp· gcreorgan,ge] eiC 

hy th,· large lite,/Ii ' in r,,1.. clecirl. in. pipellneN hir (11,1 wried,1-1.]1..:/1,1 11,1gehre, lora Die ub:lar,•sering 
Uaier. » art,) ml :'11' pro%»·1!W -B-,ide power irin• van die Rponvee i. loe!,emende nw,•e en div geuldige u,i 
I 'l,r, 11!C' *ing i. verband met ·Anier· gu%- en 'liepyrloiding, c,i d. 

land]4••>e trair.§!11Mlel>nc hei d t gen,kiduak 
Th e ,/Mig, ral niceimg ..1 tie •inith Afrian Ele•rolylt' 

•Or-0.Il { •11 n mce u.i' held In Kihanne·burg (. 34[h I li Dic eersie .rlmder,ng viln die 9, id·Afrilinani, loni,te• 
*/ LI,u [.mal ad//lii,1 1.1 the Ji:[1 :Ling ..% lind inmle Ele.Ii'ide K.Tralic k i.. le, 19• in Johanne 

'4 lermatli" '11..Linal licld G.nimir.wes . {ape In"r'· 1•urg 'ehou ten .inde dic ...m.alute fullric.·I .. c keur 

51·rhal, .lild J•,hanne•hil™ c •i„„rmice• In ollier reN,ens h,[1 en 51™:el,welill.anille•-% ur Ka.Jibi i,[. T)1,rh.In en Joha••r.esblirg 
4 ...lis•ed as and 'hen r™uir• arld .111 report b.1 10 le ben,icm. Dic kimite. in alid. 11.1. sal 'eing won[ lid 

1)'L· Ilen,„g win Wln™i,CL· plekirisite,tJmmin8% 'nn •Ludel,ke Airik.1. Vurrigh,18'. 1%7 M l 55 



* Midn C,immillee 'hioh uill issie Codes of Pralice ai .clang di' nodi, is en 'ine .1.an die 1]/ofkomitee lers].8 
ne¢c•ul,V •en Dle Homlaimii¢e Gal dal die n.ig© .bruil,hides 

u ireik 
Regi,4,1 Field Commit[ees are Mirronily hi,qy preparing 

1,13" f. thi many linde/'milnd ./es in lheir ar.9 ·us Dle Str•kgveldken,itecs *telians planne op van die tai •al 
*lu M cliclmlylic aliack, di,ing fiel,1 100 on direct cor Indergrn.,14u 'le]401, in 'llic 'ebtede %at ajr. clek,rolitics' 
ren[ cir: 'Ihin,in[1 preoriring. 11% ft,T .re. rlye·n.dinaled 1,irr[™le enderhen,gl• Hi.lie voer©A veldtoels¢ in verband 
rr.,1/211// rn••4ilr2/ ille, gely'*im£,mnet le ilil en sle! pta,re• tip waa):ilgen, bc· 

hii.irlik gukaord neerde bev•i] 8 ngsr· iluren 8¢tref lun •ird 

14 1 FISHMAN 11 I FIEHMAN 
AM.... Re•res.ninli. 41. Mi,•n ..mmillee V M ... Verle.Iner/ger I. dle H....lice 

.... r 'v 'ril VERALAC ¥AN DIE 

O)-OR[UN Al'IN(; € OMMITTEE 1 OR HIGH·VOLTAGE KOORDNERENDE ./MITM' lin 11(Il:.PANNI/{.'- 
•A€'ILIT]ES 1 »11 i rF m 

0... Arril 19". R meeling of the full C.'mittec -i n ./Indering .an dic lilli Korn ice is or 26 .r,1 1/66 
held repreqeming & O9IR.9•RS brorn Universitie, Rehou liy welkc ge]©eniheid dit: WIN R, die S A D.S 
SIR AH n. AMEU Th. r./.'ed i. re,earch pin- hkern, die Universiteite, die S.U. un ]I en die V M Ill 
gramme. I hand rein[ing [0 11/ vill. Ind le ..Itcs ve·ieenloordig •ai liulle Iici die navoriingsprogramme in 
available nt varills centres *IL 'en£,·m 'ardraa, ling geuerk hord en lat b¢,rek- 

king het op hoogipanning en dle lasiliteit© 1- in die ve- 
skillende scolra besk kbaar I' 

Slil.%. lenlly .1 *mul! *Inh .L[immille,• iii ihe ahnv" 1,4,11/ 1 & r hel 4 kill ' Ibbmile Inn ......[de liggam b>· 
rnet to ensider ine<ins of furlhering the work of 11'e mail ee,rek,im nni iinrueNing le ikenk nan mitides waano•ge,9 
Commitlee. It was decided (hal [•ree members be nominated die uerk,mmhede van die h.oilkomilic be•order kan woTJ 
to inve'i./ work which 5hould be under•ken under Ihree 0,1/ IM he41'Lil im dne I.le ie nem neer om undunoikill 
headings- swl 1. die •erk ·.rat onder & volgei,de dr,w hi,ofde uilgev•r 

behoort i• w,ird·- 

1 Prot'css„r B.zoll - H. les'ing ef ind'll' and 1 Prileser Ibnal, - Hoog•anning·,solasilto©ls¢ ¢n 
elkIN i. ... [in iullon, llc die i,itwcrkinR van ledige ruime· ien,Eash. ¢n• 

2 Profe.4,r ...... Ion,intion and Ii'ren' 2 Prinle-r 11.nin/n lo. ill". in kori, 

3 Mr Andcrs,in - L.lin@ Ind ....Inrk digoharges 1 MIr And/r./. - Weer[/en ]Inglonk·Inlladin' 
I is prapoged . h,la a ./c·day .lip// Im at Kelvin D.lar -inl he,kig om gedlircrde Augusills 'n ,endaagge 

Ilouse .hanneshurg. durioN Ai,gus[ al which a revie,1 .ill ....lum b¥ Kelvinhuis, Jolianne.burg. le I. u by 'elke Ne· 
be given of worl being [lone in Ihe hi,h·willag'· field and Gn [ce'heid dic 'crk *at in verliand met hoegspanning .doen 
tributions and gugge.li,inq remrding de*able 91!h]•14 for re .ord, linder d e wergroot:las sa• laim en uuar bydrnes in 
search will be w.imcd 'enke ./.rent ges.* .derwerpe .ir ver.. lavor.ng ler· 

welkom sal uard 
R LE[SHMAN, 

March, 1967 Manrt 196' '*irnenie•er 
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ADMINISTRATION AND DELEGATION VRAAGSTUKKE VAN ADMINISTRAS;E 

PROBLEMS EN DELEGASIE 
Cour,/,110. HI G Kipling. AMIEE. AM I M:ch E, Randilid H G Kirling A.lIE,All Mcch / 

MIA[[SC 

(Chairman, W,irk·s Commiltec, C.• 1.,indkin Citv Counoih (Vean,Ler, Wer'imitee. 91. rn. I 1/ 0/9-1•nden) 
I h.ve been 'iked $ s v a fei, Aordi zoda, about ;id EL is 8cvrn iIi vand. ·/ pnar ., •Mirde Le / emirent nd 

inir.Nr,dion Irem ·h, roini I: vic" :I a mLI,ic,pal :0unc [10r rrinisi•ie Nes,en uil die ihigpilnt 4.,n ·I m=* adslid 

What *tion a A.un,·illor cxpe,ls of rin c.labli•hed :idmini,ea· - umer I.L..le • 1/3,1.]id van n 'eve'lill org... 
1,[in What gives rise (o the ®cess ly 'f chnging the e•i. ver'ig, u. £1,1 /001% n•:ink .....annde· admii,isira•i/· 
9 admillktratkin. and hol w..... can be ..ted 1/ verander er ... 3/11.e ve'i.Irlee ang/brirl nia:i ward 
1,«du. ,( b#IIi% ler> (I„i t. li'in..]r' firilmir./.lim' 13,1 n '97[1 -,san,1 k vir Rn:/slede v m ty' w ird & c 'Lid/,1 
ihal :hanges are nece•uy tr lial 'Alill a d•veleping siiuuien ila' veT,inderinge Ite,[I' ' Orm me' onnukkelend/· RI|l,a-9 I. 
.'¢2ro.h id ..i•Cililiervi./ As'4•sdiwossion libe '11/ rmeipri,4. v;m me .11.,1,irn]¢ dicnx tred te luiL, 
In,lin centres around (he Ergineerin, risreet 0, Lhe mlinicipnl A.. ien hiurdie 1/ reking I,i.,isaitklik ./1 die inpe 
821 up. it iS . ident•I Lhut 1 11. an Fn.Ineer .11.1,1,1 he re Ii.,ir.uhplkle .in die mulillie d., li• 1.'. i dil hrul 
4/es/3 10 5:(out a Councillors vien r.im n e©on.tion lith le.allig dai el'. 1/ ·n ing/nic,- g.. . 0/1 lic x.nd purte 
ihe adnuniN·.TaGor. ard del,g@thin I[ pnibl.r, as A. e• N, al i·an 'n R*ads[Id lee®or dic Adminisir,sic en . sic un 

Dresent prableme &00% /11/ landrig bel'Lan. Ill:. I b. 

hw,UJ'>. 1 f#uncil,i>. i, .s /,inicioog of hii Fer.,eng ine! ck d. 'n Raadslid 1!Lid knils iS Van gy 
rcs'int,h,mies. Ina don' 0ns .0 ·.aken te liht an h. •cran14%,wirdolikhed©endili ..11!he 0,n,enl .,or,Ini•.dieneg 
y. enioub adjus,ment between Lhese urilill' scohindl r"u'G • rl L· harn•noic,]se keorilinering van hierdie u,leenlopende 

/10,1 Iii the licnefill . all concernect alihgh lhe benu•[s veranln'ierdelikh,•tle Wn wi,irdelo vi,n alic lie,rekkenes, alluic 
recelicd niay not & as large as .h: ree,plenis lia- reqlitmed ucl ./ Ii'in,lul,le 'nor•.Ic :riskien nie go groin mag ue. 
For the Ailke of .imwle:e ll,c baikground reglkins,bililiel I. 'a.Iner lic perN-e vir tic ilil ./en, IS. i,i. prin/1.1il 
arc .ted, lion ne„-ily 1 u :dor of impertance or :unlinli' ge,ra .t 'Ti,·flillicid.nal.e Inul die NT,indliggend 
.[ rathur as a frallie'ock i·or /]scus•,•in -4,·mii,Ird...: nal/*. rie la•/we.. ir rang£•rde 

van 11.Ungr,Lheid .it n.,xlhaaklikheid lie, ma: eci·der . h 
ri,Iriw-k i vilic beN,rekh, 

j R. pons bilily to Ihe ral...>•· 1 Ver,in·t.Irde'ikl.ideenoordiehelas••1•glieta. 
2 R.pl,ni,bil,i' el le Ci,uncil and con,mitlee. a' 3 Ver•n. kird/,lhed¢ lan <lie Raad In / k.mitees 

a „hhile in (hi ligh[ of previi,l,% comrrilme.1,1. 1/ .+ url i ri die 1,0 val v.,irli I.... verhin 
and precedents 'eni•. en .reic•ente 

R¢5po.*,b[Ily ..... 1 Ver•.n...ordelikhe d teenoer d ¢ pcnene¢ 
4 ./spon•14]111> 10 1. necds m (he wrinw'unl 4 Vernail: Ird/likhud :eneor dic .ch ...•s van 

·,ml *2·rlmenl• d e ...:ille/de ./in,/ pal e dinarlen':m:. 
9 ./pans,1.11,11/·4 le the cenlral ./ pLAincial ' Verann•ardelilacid (eer./. dle Sentrale R,Ber 

g©¥crnmer.ls ing e• [lie Prn¥,n%!,1. i.€le 

The Talific,Inwil i. 1],L 5Ul.jeC, ar, Ve') lide. Ind 11 ig Die vermkkinge w hierd,4 "nden crp i: beson<.er »d 
'101 PIL,T,C•a (Li i[•1 Uilh all of me . * meniianed. hui en 'la' lord nie .Ing .1/ In h. die 'erhand' I. al c b.. 

rathe, 0 11 11'1'191 :!nd cilncul,(la' un ·.he re·pol™hilily tor gcnermde 0unte te hi·handel nk, dos eenkr orn die -kli. te 
the needq i' 11 1/LiTI,•Irlitl 'le.· Lmelit, 1.ving olher .auer' Air 1.vil wil • le knrisenlreer ap die verani•nerdclikheid teeneor 
d •cuss],in :il /'irru lutwil ille. ilim'Ver, it is clear ./i 11. die beh•efteR van n munts,ral {loirtcm- Dle Inder uk• 
dlcuisi,in 'hi,ul,] hi ..' me fnnic-Tk .r 'he (01,1 reg kan earcelaM werd vir b,•preking * 'I latere g.li•nthcid 
Pi•nsihil ties D i is ener dukli·lik dril «id*nige hetpre'.4 hire . rum· 

4/k win dic 1//,> //in;,1•i.ird///i· win die Haad.Jid /· 
I'le r .I:las le I ind 
1112 Hy{ROTN; E,TIMATES } en v.ir dn· eersle !.:ike *at loon. aan ons y,)'Brdom, 2 

0:™i.1 (helln, milnl• Leanse 1sth¢quis[Ii,9 •f all-les, die Luchs e -1 die hegroling 1.181 0/ row maar certik 
•nd !011 he frank about it municipal dew'ments di, Dier ... mull,ipale departemenic is geneig Im ic ruill I be· 

R:adsted' M '.rv. bet- -imal'. rhee,uncili,i,Nknin, u.andih•dopannim-ihem *ro.: die In d: d./irtemente 

bewy, hillsclf ..k duardullr 'n Mg•Ins. .imd' die Raadskdc .Ne& I diswrue. bec,quhc a•ilne,irs feel they are 'Lng taken die ge¥,a kry iL ' huille ,/11 die hi,% g€Ii -rd Die .'/Ig is 
./ T dc The result 1, arhilrn• cills -ch pleag ./1 0®, n rce. arbitrh• I.ni,elingw nal r:,en,2ind ievrede /41 J'll 
& . all 'h€ Council. hot whic[' haw Iii . "de .i balfice (die hid .1 I Lilerrm. m:i ir •al 102 n• dig x cin• di,· be 
tl....t. gr.ling te lat ./ 

0,0 Vereniging van Munisipale Fleltrislic,t•(inifurnemrn£% vall Sum¢Ii'¢ Afrrka. Vert,girogs, Ig67. Del i 37 



V,Ir!,/14 rca.on. i•re given for Ihe 'lluation. and • ..ly Verskillende redes uord vir hie·die si,wasie opsige, e·, 

'i, ./.d .. ihc er/cr a.·hines hii R»al hui n,• d:,es d e lugeniet,r bere,k g-wn]Lk s> deel, dos di be .ekcn ni¢ 
]14,1 aliwiy' en• re di•i k has the Elipport ,]1 & -u,Elon t,iuuken• h / dil sicu• van # Ru.Aled¢ h «hand 
1. ihe miller 1·Hi M detrimenul fur .dlini.ir,ilion . (ae mul ilie ilargeleenlhe,1 pen,el nic Dil INci 'n nidellge iii· 
•,uncil'• 'ilfai•. 10[1 1. a ma[Er /11.i, *Id rweive •rnest %,urkiv op .!le Iitim ni51,1,5ic vin die· Rund Re ·okc en dh i· 

/11[1 1.,10ful 2,1•iderathin Flirrination ' Ihe practice al i] i.inge|eenilieli| ual en'•Live en d.¢glike .irrwezir' beheor 
le.91 14, hirmenliu,4 ce·orer•Il. 1, bciween evui.Mur• a,id . genie[ 'le Litskukiling van h e,die n.ired, lan ./g· 101 

emL a'es rrir fuirtron,ousc ganie•,AM, tusse,1 R.la,1.1* :11*re 

Inleiding ./ 
Al;'1{,NOM• ,}1' 11,E EI,Fr-FRICrn nfl'ART·riE'•rl 11 !'1'11'4,('MIF VAN DII· El.Eklitl'41 r[Ilil>El'·,RTE· 

MI'VI 
I i 'Ker«ting l¢•tur, ulf ·.1,e m •nK p a b.enu v 1 ic" m' '/ InleTe-ile isrek .. d¢ muni.... tence, ··a ree,1. 

been i.erved find cammen,ed un hy .,uncil!,- i5 the 'Ireng da,1 12.•adslode raakges¢n en beipr¢ek isis dic o,gekem:i 

.[h iiI ihe engineering depuririents coniurnd ui[Ji road•. ill,14.ikkelin, •,ir die ing•!*parlemenle - vii •de, 
liuer * ring en clekirisii¢,1 wrannuhirde],1. i' cn d.1 is 

*ter unge and ele,irieity :ind " arpren'.lhal /14 
dind / dai hierdi¢ grelii./., sal Ii/'rtd'ur, ad ge'olg un 

:,-h uell /(%•in/ / ihe ,-veNng d•yand r' the grvi•. dle locnern,nde mag na die d ente w. duir hierdle depall· 
pri-Ja fr h ratepakera and :iliz,• by ... .„imeni• n,unle inn d. .1.,4ring/cial,·r. en dil .inder in'.uner' .in die 
We [,1,5 |UN hili ,!erartlient5 gniuing u, a INer rue !11" darp gelruer ·mict uord 0,]M hei dus r.ve, departurner.ie •at 

Ihe ethen. bringing ir iII .lin rro ble,11• voortd'.rride .11 Wn| vinn,Ker gro: i us die ander v.elke [ch Il.Loll. L.JLL•,1 ainpa' 

th,•u N,%11•imed by the Micultic* , arise clue rrmbleaw ..chrin' Hierdic rrahlcnic ..rd ·.In ve-crger M .hu 4hill 
deur die n o:]Lkhede uat <inder.Ind •ord as gevolg van die 

age i. ungireers .ind criginc.Ing Or[,uns Il' th. . uln/l IiI• wk,in :inn ing/niell. In ((,e,Wik /'Bele/c an,hag;kil In· 
.iJ'. v.iihin /1. cus,ing 'U.!INhea ...rn. Lhell I Juy dlen flerdic Nehlcni• Ine hirwiL die r=nwe,k •,in •ie be· 
iip=. 1. preblenis lili Increast -nde =.ti,•de stehel Ii.el'· I.In w,iril me 14 ek .an 

len.g Ii[ lie v.an/..t *a ilins 'indervind lerl :crder 
. ..rn.crd/- n. ve"min'I•r 

The •i•· 4 4• 1,1,undle •b= prinbleme, is 10 •n•a:e Dle proh!-1 kan d e li,af p¢h cd wi.rd deur 1011%Wian(. 
u•11%,IMil,1% .ind e,•nrrater4 bul veL, aru il,[I kit ium [he en ..Ir:lk ur• n diens li nerm nua- diL IN ·n Juur m. .e 

11 'iller 'i[ rn..enunee for 'hi. a i·.alI IiI 1, b. p.nidcd 0,1 dii 1.,4 n. rill •1 e 'Ja in·ilk v.ili h. :widlioul. rveor 

in ./.se Since I. sill.Ild ho,Ii u.lait •,Ili,ints,d. <11'ar in i¢der gevul per•,incel nai,gehou nuic, w,ird, .p nle. 

•Inll there wad be a con[inii.*1 dr•in ul tr•i,ied puiwinnel. Ad,ye iii 1.]tiNgerinrmile /,Twineel ged rig n.t .rEi•e·Iled' 
from the mi,nic,ramy 1/ cor.ng ..Ine,·r' and 'ir[,a.lon •m hui.e fi-ni:iR in JannkinN Lom, hit dil let .,luurlike go- 

Ibe muncimli» iher. ·ird iheniN:Ives In lh© p,)'mon . ·r•in· vit (la· rrui,i,ral' pers.•n,el v•irld,irend duor <Ile kasul- 
ing FCOPIC /|LU Uill I.au fur I,Aer NinuncY.kioD t:// 511 .."UerTS .....L *»,il D' fr,n. palt'Clt¢ 

vind .'..1 Jus in die p.>s Kie .t hu[k reri,ir.al nioc[ i.1/i. 
net om hu,[le drin ucer N verloer as .·volg lan die hoer b¢ 
'l'•d 8 ng wat elders a.•ngchied •ord 

Accel,11. A¢%/ .-Men™ .. . Ic prorosal th, ille Die aanvaarding van hierdic argunicnic bring (ins by die 
engince' deparmicn[s shewld be kp•Inia from ihe normal /0-1/1 .1 die ing/nleur/crirlen•c•te /.rn dil rei van de 

.unicip/1 '¢1 ur .ind given al ./ilononly of [heir own ·.0 ni,Imide rmiii ..i'. aps¢t i:lei el mel 'n eie. 0/kin/mic hi· 
In'·11 ./ prle I' ./·1- de...1.,ple'l There '£ 110 sil.'·Lion klee moei 'ird unt by d e emp., un hi,1 eni.,kkc hu .1 
har ··¢.Ne h./14'.r (he ircull.n . I nianagurial /11,1 in annrli,9 Dit h·Icken ge¢n+r; die boil van Lch,crryke i,f die 
Isidainin in ihc Inwaieipul •up r-ILing in irregula•e• Of 'uppin' wn h ge'dee/4 hes'uu'/rmh/d /nne die m'in·· 

a•r"aion i,J munic,•il procedure »,de diens n le w,int dit . %|cj• onre,;| iriaighede in d c (De- 

.*sing Min mi],1,4.. prinal,ire·lic. -·14 in dic h.ind weil 
Whal ix envisoged i' 1, rr inugeria! unii •11 units repartin, Will U:| 1/ dic volri lsig .st,4 -ird. ii I hesluilrseen· 

verlicilly Lii Lht• Counuil, uhcrein ,•ponxihilil, ard author iy heid <,1 eenhede .va[ ve•,Liat nan dic· Raad ver'lag docn ci 

Ii..••er iumri[. In /,5 nurner thi· moit .Ilic reulls %,aarin dilar Neen skeiding Lii,ien wrailiweanlelikheid en 8¢.4 
can he ciheimed in #irgan uveraingingd¢41•/1. ard M lie O. hierdie w >se Din die mees effeliele /·lull'te vcr· 

1. [le./rwil' <·,incerned 'cld 'perate uith rn.•ximuni e,in· kry u,ird im 'r skedh verinderendc nnl•ikkcling,ienip dic • Inil linder a re,Ip,ingiblu engilecr, whe tiould be r¢Aponsible 10 ham le bied en die helake dewiemeni. 1- ill| taul Vol· 
the Ceuncil fur al' Minklio:M . .idmileral••n vaer mc• die grn•Ne meondlke nvile v• tkheeT de• 'n 

ver.inrui,ordelike nRenieur wa[ vir alle .1[Iminisiratle.w funk· 
lies an dic Hind tan!.f'reellik k 

Elke Ing,·nic .ir wuel dal 'i' liek•ame purN,ineu] en ille 1 
F.,ery elig,luer I. 4,;ire ilint efiecilie unrk reqmrc-·m nodige .... 1 w or...ales 'ir docitrillinde ./.verr'gling T 

clent mcn, ,•nd lhe receN•ur¥ nialeria!4 

18 1'1 c •sgoeiation of Mi,nicipal Electn al Und er,nkines of Souihern Africa, rrocced,r, 1967. Vol [ 



'Ind,• pre/91 «ind,lion' 'he basil requir/men[ i. men ender heersende onNI,dilthide 19 bel-irne .'Noneel 
und scuing up :In ,,ilini.inu,Lig demr,nien[ ·.rould require a de .sies, v,rus[¢ en .im n ouilii· unie delir,eme , A. W 

'eparule •mlary grading •™¢m fur e•gin,•r. and cnN neering •te , sal duar 'ri 'par.e snhingraderit/ Le].4 ur Ingrrle 1. en 

*al#*icial.5 Theadmin,Ehiiu·p•ert,i•trLLU i,lgentiurs·:illurinialin· 0,1 ic,nill rodig .ceq 1•ie ;1•1.ni' 

. .:inhul engineering ./1 'huch . p„,eni is a funcilon i. tratiene [.eve¢gdheid ern inge./1,-urs„eine,ieel le hul,/U en /' 
'lie Ta•/ Clerl and 01¥ Treasurer. ·Aould be eansferr•. 1[i drag.· .an lilli .c ./ wil i:i. le 'Ink..3 'Jin ilic .tad. 

le Lng,ncer ufu. 'i.uld inke r.!1 {1 sciplinao pe•rrn '11. klurk e. de Stid4ie•eur,Ir i. sal dan •wirped. word ./ dit 

depar./.1, I. ile Staff .0..Itic, a,•,1, asa eour· et [n8•nicur 'val dun vu]Ic diss,phnere hevigdheae 1/ ille de 

al,pin! In finanifulm.,Lierqlheenilince·rnoillil he'liere»li mrieric' .1 i.irl,L·eni, wn,yl dic Pericili•ikinimle •he r. 

*/far uith N City * ¢r acting in 2, coN,li lle un n liof un :ippal sal urvill Wal linan'iele mle bcireli 

iapacily . ilie F u,un.e conlmillce Tic ma·.crial. p,imi•n ial die Ingenicur dic veriinluoorilelike nmm.·11':IT .¢•h. in'·1 

'•ould r•,TI.11,1 aN al presel • . thc ,ng,ne. r¢5p•nle 611 d. 51.5t,seurier n die hocdanigh€id van tinansiele adhiqiur 

9ele,·.;01, and * reprting M he ..irk5 Ommillue ian die Final™usl.ormce Wat uirrund en maleria:11 hciref 

sal die ptibisic unviranderd bly. d. i Jil· Inge'leur '41 •ern. 

u.irdelik bly vir (He selekiering cn gchruil, d,Larvill, 'er.• 
hy .uin die WerkdkL••Lee ve"slii, d©en 

SIreamlining ihe Il littions 'I Lhe •prlm•nt verlwn!4 1),i- •lroinnelvning Un N ierk*aun licdc 'an die de 

rlonli irds .... Council n.1 Lom. Ill= *anill·ling par.cnn,nt ,/al lf•a.Lm val. dic 14,d en die k,ini,ice. 

author,Iv In I •·hannd i.hnli •ould n.• Rhev• Ii, TeNponsihill en die'ardrlig ,•n be¥ee#& 21an 'r kin:, il •al I'.ie ') 
1 I. I Ill in rry i,pinion Ill J 1/ rrmli i er ./.len.y pr©rr Lit' 'c ani*./.[ikhud¢ or dic 1/ns¢.In kai ...1, sal na 

UN.noni• in [ime and •per *,irk red,Ne I. Irilil,in hY i,ille, m, mening:-iii¢,doelirelterdlicid indiehand .uirk, hi·*Iuring 

aimmi,Leuiand SL, present hill delaith loci.uncillors uhi• aft¢r va, iyd en lani,kiherk be=.rnen,ing delir:i·•IL·r kami 

ali fuive iii con,·en nue . - 1,101/m Ind inall rhe deligil. *rrinder en Rodeende nl•helr orn velle he-derfule 

iwi* R.adslack v•rsk,ir. ul pc, '!. i•,1%.Lkedie Nruine 

is hal i. di: prillen. nut Le, iuke i nin/·1 'Lili'lill:IT eli 

d e be,lisxings m• le 

PRECED]EN·1'i PRIN€ 11'1.1. AND POLICY PRE•4:DENTE, HF.fil·.NA S F./ 1,1.1. 11) 

Among (he m•,6, IL/:ins •rablelils .-1, a u,un lidic drie .kc wir. die rn,ts fru•ire.en• pri'.e 
cillor k, ic, c, ilend .LIC th- three 'ium' .a,imie: die It/'141!,1 ie lampe he[ 

In rn-I.pal .rlanize. ,i ..ede,11 is £,fi 41. ad .d,mms· In mii,Ar.k ual rs I prc•·de,it 'I .1.In.ir.,1,•le 

Lrali.ir. i,ii/:I .'ll b) a p 'A.4 /'uni·il for '-*or.§ ./ Ii,i„deling *al dcur 'n w,r» R.ud gen·agd. IN •ir rcile. wa[ 

1.ne*n in [hem•elve,. With ihe .suge nl time V. I' Mipi,9 „. b.„e '.all: le'.....1[1/ hekend ix In ler,L,r ... 1/i 

qible i, Ilermine the· n-a:ins for ihe votli, UM]illly n. I . i i,rillentllk '. le Npid ua-an, da .ir Li•"Ler'Id ge 

Ill][y r¢,L•ned arEumen, Manillable In,- earatatiu,1,•nd ene ger„ i#.. ..ir *1 ..L,m I. Daar i: gen ,"in!,1/en len 

vmle gennetiveerde argunirru 4•kikbinr :•in die han•1 •.il, 

.Une |1 1.houk! liet he b©uiid b, die preeed,nt •ruled /1/ v• ille u. b-irduel kan werd ni©. en, icn regle •i ten on· 

In• rl a r.•cudeni [.• in 'is btrid'rg eltea adminisl.tive y cogie, 1.ry'n mens d. ge..1 dal ]*. .. ne deur die 

11 ...al,M i 'lltu' 41 1. /111: Ii n."51 60 ..ill Lined. bul . m. pre%.. 'Aal geskeF IN· liort ..ind ie %-,1 nie Die 

Inll,L• !13 ll•Aln•% ded,ne• • t, cha•ging dre-™Linces. and lai•de lan I pres/ell N in de h .dende knig ·.uL, dir. ap 

11' I duc m an' case lin deolon •hnill he redu.=1 In ./ admin,4tratiewe M hel. Oil ike, 'n %41[us tion ial gehand 
light 01 new ([cv•kipmea. Houcier t.e En}J ui,e ic,i)}4,1,- h.,ir rmiet •hird maur i ,e bruilharbewl il J:,Jrnn ,=ni. li' =, 

2 an,Ing * provin.1 [lint ilic lerms 'cre,1 n, I ni,l be ie· men•ng. af W.i•incer orwl,indigh©de •erii,•dir en h, di, nce 

... PS 're..ls l,Lit /lie value iii Mid, u 'Cihili,ir. 11 van haulic belionrt die waarde hin,an in dle lig win i,•e 

•,•111•11 Ul ver-kk01,nee in herner·.uging gencem re unril C)+ kry 
liorbe 

epier ni,• d,kiels beshille 4/ onacrieulg is Lail i e 

hold ..1 1,/h'C Il· .1, pre.:dc/le bc·k I mil,1 .nr,1 lie Die 

nnarde Un * li hedull ·M egtor (nfulagn# 

* /le niet beirckking •(il ®•]LL,(C en a&,ihevelin•% 

I regar,1 10 .Lili,in: ind de:•1'Ins appnived in Pril 
•at in begilid gen¢er• el goedgeluir ord h vang, uant as 

riple, Iln is an iriklini.e .Alilon bcce¢ if the Pnmciple n 
dle *InMe[ n e l. uitvoer gebring werd nle 1, ./ .el 

[10( in·pl,mw·Tiled iNure ™ r. binding deci,ion I Iher,foru h nden,le 1,-ul( nIC. [hi u.lp vandf 41 u a e iank nie verder 

folli,A thst the mlili•·r #ocs no futlhr aid the uh•¢ Proce gevol·r kal Lwra nrc en dial} ltd¢ Frnscd'ire "di-Ny'l 
lho ep ·n vcik'ilsling van 1,1 i. rk,im Ain die .inder hand 

dl,re IS obvkiL,54 .i v.•si• or hme [f ,>n •1• 0[heT hand 
indiei die t.eFII,helbesliiI (e enige- tyd Fi·%'•'4 uerd dulr 'n 

re•oluthin in p.n,ip IN eve•lkl.ill• Ii)|1•,ua h• a deelsion 10 
bc.i,[ om halidele·,d '' le iree. dan linl die .... aan 

lake act,•m, inrn the -i,iplc ,* nupied •s :·,iuri·i' polley wi,rd dal vihir .1, d.e /11:WI valt die R.ad cr ka•, dil 4,41,1,1 

Which ¢an be (aken a• [,indi. duri·,£ le .r,od id offliu o d i dic I nid gedurind• . hell an*Tny' hind In ./. 

. Counc,1 In such .ses 11 .,uld 
/1. 

appear thal I prlinale h .vall. Li,In dit dus ./,ir d./ 'n begirisc[beQhli die heli' 

Alrika, Ille Ve,glings l'Jfit LU! 1 . 

Ver¢nl:•ng va• Mun,411,:dc Heklri•,le,[sendernimine% van Suidehke 



halfuay te a puL« and M adowed In - Incilloa n•re A rid 1,2 ·I hele. i. on J.,1 dit .in,Lein 'ir. Lin, die luill 
•ime w rellect on .i nia[er, aid In ·hi, resp,c[ as pT¢vio,141> im.ur ly,I [c surl i,ni .ier die %.iak na k dink. In hier,lie lips,g 
15. delay ton, dli[ dus .,1, 'n veT:raging van dic .Lk i. Nu,;.11 

O,2,1 i ll : i.' Pi,li c, li rc i he !11 a i li f pr i n g i,f m u n i c, r• 1 9nke var. bell•Id is dic vornaarnsle d,>luer van mlin!*Il 
aIL,1-'hichhawi,!En...LInd ipti,keelhoniu,•,cl•1 a.ingulcen·.hedc. endil Is d,1.•li n,Jig em li,©Idle vuur i.iyl Lif 

r•n,•ti,![LI,/ le righi linc•, te .. 1.11... LI,e n'Knitip:Ce or'.iusie :p d. t.. sp•x•, 

Ave,ding le gencr:,[ asre.·I ll I. mattel. 1 > ]:inar. . sal dic alitiminc asp/te vall h .die Kaak i ik. 1,1,il / 
i]1 !'1% respecl "econlincd ./c .Jilcs /1 e[•tricty J. Jrl N I'llell hy dll hc e,dquk. van c.·kirimwi·.idepartcmente bc· 
Inci. .ly erien poli. G decided b the ral.YC. I]I p. Dic .clad •prd dik•Ils necrl' dor ilie b-'Ling 

bet.al·rs, wat clect e,u,ge, 110 R.adskde verkle• am .il'Liering Le g• d in u,Li 
i W gi,c elie,t Iii .Al is Iural policy at ibc 

1,1, Iye win .· verki. ing . plaa'[114 beleld b. kou Lan lime of the cleci,ill,i. Ori other e,=,ions. rum,Y / meel unrd B. ander gele'lihode ninet dle R Lai ul drin d cin 
Janging circums,anic. naM Li• be dL·te-,rud Ii, .he aulne,1 in d,Iun. die belcid hupn.i] i,rn vuandetd. unistandi.1/,11· J. 
nmee and 111,1 may be falilled by thu ra(ep@ytril .11 1, hil.e hil,il t. bled, cn Ii,Irdic bele,d kan dan by Mlele wrkieN,ng• 
4,1cm ...in Il lili even·s pi,11.....8 ' ilie prime ./ deur <lic helasilneheldler, gaidgek,Jr iund In. leder geval 

„ helcidib i,1 4 c %uncilln, ,nd,v,01.,alh and 01 1hD O )uncil a, .'hul:. /ating die niess 
a iii verinalug pl 8 v.kn the la„dihil u, 

ind / du c. u. d. Raad as 'n gchee]. eli dic ne. 1 1,1/ ri Ihe Felion ©1 1.king I poilicy decluim can 1,6 ·egrird-J :16 a belaxhahm kw, 1.•loil NNI - 'n ge·•inde -i +rdebe!111,[,g. 
ilind nppr•<lion h.,·ed an ful[ and feliable inf,i,nuit,- am gegr,ir,El ii' velk•dige in .....re inligting aanpdand© cligo 

pil 'Ining in uny p•ri,cular problen, or di,ficully i h, murn begandc' prolikerr of 'iliaste. Die v..takki .Ind. 
LI[kit ran·,Ii-hin• are %ide C•,1.nt,Ili,r• cal•al In il. [Inlu n,uniM,rale or'In,%Eisie k .¢ whi Ii' daar lanie 'an 'n 

/[ their dilp.'4"' gill „insiden,tion Haa•lid to /11 ver,Aa# uord aspects IF Lim in dic 'd .it I part.- / ,chbkkin' I 

die aspell .an '/ 15.'inderu lange]=lk d 1,1 01,1/.Ing I 
<illar malier Ti, eli•ure a prope, di-on W I .ihimr uninng * I nie. 1.licillite 'n doelire],L·,de arte,•[iveldeli. |ul,hell 
the counlille i. emmitt- I>[.. IS ir-Illed .herein dle Inds]•ie ie verseker. ib die komil©eas¢I Ingestel, i. 
pidicy is Lirm,imied roy •ubm-en li Llic full Lininc,1 1,4 vi,lge •aH-n •Aa· •(,orlopi,e heleidhfurnulering pla:-i,Id. 
fin•il decision This /%[•m 108,•celled lohuL·.IleN '1' l. wi[ daarna vi: finale. helli•ng un die /:ad ...gele *... 

Hierilie /01. rte•ycrs i Is correcl nin m¥ mcning dic lorrckl¢ manler o. a.in 
dle •rense van [1 e helastingheia!,4% i.wicring te 8,1· 

/1.ming Kle nly general feeling i. when ni,iltil' ini,il' Ily In· up, al.Nimminz Is ok .ir die ulgenieen die 
Ing -ced¢Illk :,nd prinur!es .•rc b,in,Nlil ur I,•r d,-1-141. .Mning ....:n da[ .unnar 'ake laarby pro.... In 

hi·gi™.|. 1.'crrukke h 'ir aoricgilg veorgek ..rd, die I.% 
La% 'rcienle' lillke ./1 Inill!1 v. i,rdic' wiler vole:ns merle[/ behandol 

he'"irl ie lord, Tel 4.04 -1 mel lic'Ind./ diu 00,/al Js 

lip,1.FGANIF VAN 11 voll, l),Ir.DE 

14 grner mn,%1141,1.ile, en hee] '.raar'Innk by kleiner 
i,2,11-ic' eak, i.ord daar 'n g..digo horop[heid ./. 

t• 1.F(. %·%%(•N OV 1•OWVW; a•n dilli,ad vi•(irget¢ 'r beilissing un nudging, by :cleell 
In ihe Ii'ler m,in ciplines, and mal' i. smallur or.· held %·.ord dri•,ende uerks.,anih.dh; i'©rtraae onidat die Kiad 

11,4 ilian, Hs lell a Iren./ iq am' Jn' i. d¢Ull worl [• sub- . b.ing ....... en dik*cl' ... da,Ir n groot lan· 
tal rn,iled i" 1, cnune,1 ·or der-n mindur bel.ingrike sake. wal alrnal .Inrio di. and aulhorisation: 1.•liwerk 

In occa· 
*r, vorige belci,14he%!,5sin04 van di¢ Ra,id val vir 

'.. goedkeuring 
urgen' rn/v.ient is hild up pending th© re.. .uncl m bckagGAB ./.clle ..4 Voer'll Itaa./. 'al Ineidie 

Ineeling .,d nitcn a •Limber 01' minhir naller, ahin •.lc ./[lip un sike by herl'ling wurgen,//1 hel het dadrlor 
framAirk of revi- polkY decision, ceme up to[ AILU· hcgin .... :r. het .n die b.ind ged/en dat sckere Moe'ld- 
min and Mn•rmfitill O.,re,]hiry i.on·Ing ne &=Ime 11¢de aan kon,il¢e' gcdeligeor .ord. '•,dal hulle in sual ·,al 

plin[1•red u,!ex Am •ake af Le hundel ual uns nan die Itaild se magi ,>11 Lhe. nia[(er Ind ./pe.ted delegation .•ng /1 powers 
<indernarr¢ i' .ammig¢ un lie her lee[ verder gegaarl./ 1, Ler,im/·ch. fi '|,%™se of rinatile miiHe" at .eleM rc· v,inrgestel dai ile. 60,1 lomuce 'argi*.el mo¢L ·.rord Iri dic 

.Lilrin, C.In/,1 .1,111,i:r,%all// Ser/e have gone rurther ancl .id . sake ·e bes'ur lit is dilldellk d. die Raad/d . 

•,1• £,n• ti•,Illee w ni inHg' 1•L· aff•iri of the Ouncil reed: 6/perkic mnle. inder hierdi¢ 'cliel .an g.dellge: di 
*in,Nly inil•r t•,6 •,immitiee qy•Irm I delega /,[ •Liu er' btlhe[le vai 'ri larnitee no• wrder ingek©rt qut word Ily 

the d individual counalor i. deprned /1 hix limited naan.,1 authorn> n e in n kimmee st:mreg 116 lie : 1 Ii'm hy 'Ink 
d• veTU,IL·Agg irn [hardie Ile h .•al,•ee hy % di¢ @ellernh/l .even,L·[1 Irom vi,ting In • '•inliter ,·ven Iholigh he 
om . I.locd i.k te nefen op 1.le,ds...ii,#s in die veon- 

nitendR the mecting. und I. . denied Ilic ©pperl,·nily I n· inmud!un word honi entse. Ily werd do* vee] mur ·n 
Ililencing pre•A on poly at ihc formai,ve stage and n· 1,!allesagen[ ai 'n 41. lir. de R./'lli en I! la·. daar 'ir 
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[cad beeorn. & agent of com.1/.ni -adier lha• •kn c]realle hon, •rbly, is =y goedkunng W heg min *le|le len 

c,Jr.illor. •rd he I. left Ie •r.dors. props/15 on uhuch he a.ins,en uuarar hy ledwinniglik un ·A ing-%1!g!,1. h,ege,i.ing!, 
III. . muke rellicirini ,ind grudging oine»4,1- 4%,ilii,u. nioct mallk gunder dal hy, na sy muning die Udrklik,5 mericte 

•ird Iii L. 1rile nieit ' his Ip'nion. cil ihe i•Ni- In,illve,1 van die Mrolkc %11 ik 1/ 0, rue,ing kini 'luLnl 

Wherc the .ommitice ».•m Is r./rded i. 'i '11"hion of Waar die ketnheesie|SCI ges,cn *Oid EiS n mdeling van 

.ork rinteog tne enun¢illori. und ihc e-imilleex ire L{in %,crks:inmhede ·rnen Ratidslude en ulinr die knmiwei be.Lou 

%,dered as a spi•idt.d dgpartmrni.il organ *i•in lere,0 [he i•ord as I .*illiscer{Ic dee:irtem .tell 
crilne,Itori lind nillekili nork wg¢ther. 1. ./11111!Uue iy•,11 die Raad*lede di die amrlenare m. meki,ar &anni'crl, duar 

hu. i. gr,ai,yL merit as ime •imi,hpliere ir ilie m•eling lenth hut die ki,mii'.,elsel .y r.i#e Irde. omdat dic 'tmoblcer 

to reduce I. pessibilily or ininialur' 20,•9ider:it,£in, i,r ·114Ly v.in die vcrpudering in sulke s.•alle d e mo•inllikheld un O.- 

dc¢Nion in resFeel el the de;ar.re• concerned :19,[ I. ( nu, rype, beraadslaping en lorhansitze be,li•%19. len opsigic van 

111 a *hele. due le ihe l'aL,[ Ihal m©St Coll,Lill"-S ""= un d e be[rokke depmement en dle R,w[1 ,% I g.heel .i'/til ' 
nre than one conrrn,Lue ihereforc council policy is ue[1 verminder Die rede hierviki, 4 [lal ,rUN© R.,id*lede ir nieur 

0•n and clin be imp[cme,(ed 119 '•en k.irn il .1 [lien, mel die gew,11% d LA ille Raud be bel'·id 

goud heke•,1 N er, ihi• Leri iii viler g•brilig k,1,1 iuird 

This brings me lu l. m 1,1 where deleA,ti,in m Ihe D I bring :ns dar by de uid,uni •aRT •. L#.ic kin 

powers or ·.h' wuncil ID h cummittee =]d be con•[lered dic .clegasie van [lie Rand se i.e•ougdhode 31,9 die kiinmees 

1[ 16 nol bit. Wd thal a Ing/ on..c lons!*]ng •1 01.. 11• ler,Lou Nence. kan uord Da,ir ./.1 lie lio...1 dai 

or live member. •Indd have ..... puweis. leal ing 'he n Inke[I kom,[ec Inn dr!. 01 v'I Icd. ret g.dele'.crd' be 

balance /1 (he ciuir' 10,5 .......0 on he lorking cLim via4 hek[ce n•e• uwd. erqi die a9(let Raadglrde 

mitice :i this ild lond te nulliby I. 2:moerrtic .ine'Ille der venecini,ordining L'pae uetke,de ki,mi"e nk:t hIy 
of "i i,] l. a bod> .,1 .[ened r.&€nl..e: I . r.ile 41 nil, aange,ien dii die ile=kralicie liegin%el van helicer 

payerx aill :rcate Lhe 'll•ition uhirc a cour. 01 acil,in 1. ile·ur 'i, Ii,wrnm win verki,Re wrleenuni,Mige.4 van dic . 

pl,Enan, m Ihe 1,1/,we iiI coll[1.Illurs wuld bc lak¢n Ind be 1.is·Ing./.9 iinpedn,in 4,il m,ink en 'r wili./ie k,ir ikep 4 u.tr 
linnerrevle.1,1/· lid hiniling,in .h' Cuu.11 und' 'c d. ilaar -r ge,[ra•lyn gewilg kan .wril i·,11 ilic Cux Viln die Ri,Ads 

Ined . Irl Icdc I. die .Ms •tum. di,g •ai, ilit hell·de .un <lie d..si. 
van bewieedhede enlierreeAnir en vir dic Ran,1 .indend !4 

Whai emer-LIoni ihi: :ind uhal 11 *u*gesle[ I• 1hal Wai hierui· worivloe, cn uat uel atin d e hand *.:n 

delcgued P,luen •hni,Id he gi•,i i,i [he urioui conimlileeh •rd :s dat dle rer.illende k•imiles un die· Ra.,0 met ge· 

allhel/nol ....a:!ill bunding,]nthe lk'unci[•here'he delegeerde hevue'hde beklee rroel 'ord li. In hulle. •a.,r 

c,•ninillice ee% 11 ·ilid pr, Fer /11,1L• me ·r•mework of •01,0 hulle dit binne die' raarrin.' i.in ille R 11,1[1 % heleid gi.·d 

SU,+ a eouric ui l•! spred m, 111,1 nuili.,pai oporallon* and vind, ppe Um dlien na,rd.LI- %ellk dle R J.id ./'Ide •1 

lead I greater eff]Gency •iees So n bel,1.1 4 die werk5aarrhole van die munisirali· 

ILI .spo¢dig c. graier diel,-cilendheid In die lund -k 

1 mighladd /11· in the ./. 1 i..... Coune.,1 cer™in Ek 'il gryug h.-cg '4,1. hy ill' Mcidi.ra:[1 I•, 0/. 10,] 

In,AL• .1 urgency haw been rl(, fil Wy t lic r¢spon%, ble cul don, sekere drin,ende yaki• reM,IM i. 11· die veriniwoordelike 

'ille' b> ./.Lpal,r' Coune[ sancIii'n kon,i·.ce afieiande] 1/ in aful®Ing -1 •ieille'ling deL,i 

die RUL 

In enrw·!us,In, Mr Presideni, 1 mus, e*prea mY 'lank' Mir die Prew de,il. 'il uk w Ir o Ile•ti ur 

I. nid Ye'lli creCIUVe fir Ihe L·,iline' egraded M Il. ... 1/Ii MLA, beli,ik vir die wriende[,1.e ..lit (e•nour die 

Couni.[10, r,p=enlutives preseril, hy including Lin the ag•nila R..dslid·/geval di'de€ ./1 hier leenul'Lirillg iN dclid' U 

or th. uinventuili an hen ul wilci,lar i.1.- .ill, 41,1, 111 dle .kelys ¥ '11 hierle konver'u '11 il.m iries]/ 1 1•ct I i. 

the> uru lull> eu'i,ehant, and lhere nr6 able li• parlici•t• vir hull• val b¢sondere b:]11/ ly el 'Luir'. hi,[le ien ville 

..ly in le debile leitioud LS, •(%6' 1/11© Dol, 'n ...... ·mri,le' in de be 

•pre.,i,ge kan = 

Prcvia- conferenecx have alua» ever• the ekarical Ey •·orige kongraqi her. dil P ." ' in]1 die :1eklr,%, 

..15·aspel;te van munisipall aride,neming* .gaill, Un, hed,4el 
as* . r„uni€+11 underk,km@&. and while : 1¢u or us haw 

beenable r.i• 101[i•/ Ihe raper5 ar.d . sl,in. 1 am con•den( ••mrn,ge van ons dic refen,·¢ er be•pr•knige ,•el kin velg 
I ....an ...Ig ...le Raialede die kim#re•ge %!.4 

lhal a ,•inber •f ( 0•rici'Lin pres¢ni |LaW ikiendi' 1% an art 
/1 h..... luennor hui Ingeneu. by'elean . Ek 'Ir 

I eurloy 1/ their Ii,gi,·.c:. 1 iri- 11/ ii -11 be .05sib!© twu .1 di' ook by Luekonis•,0, 1.,gr€sse mai1nilik sal uee% 

at ium¢ fulurt 2,1,1·,In,kin tincl// Ir, i,en of p:rtioulli uni uke van bekindue belal•·g vir Ra.,di •du in die ukul» 
Lntere' . Couna lurl. This 'LI[ ./Inale me g!*g.,In 11, i. I., 1 DI i Bal dil mu,ing I l. ni 4 Fellig leT[I n;i.in 

oflen ..54, Aa' it is an un/ 6-ned *.1./ 1•, allini lik ila¢ di¢ b»wn ng ¥an Jie kongres. deur Ra.4•le iin· 

C,]uncillorb tO al[end lh©sc •cirvenli,im 'cregierdille /1/ ..e' nill.bring. die nek , is' ir 
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SOME ASPECTS OF STREETLIGHTING ENKELE ASPEKTE VAN 
STRAATVERLIGTING 

hi J W 4 " 
Principal kie,1,•1, deu, J W ™] r 

11,W•1-i•e(///like, Euid·Al']kaans' Bure v f Siundaaidu 

1 IN 1'/01)1 f [ IoN 1 ./11}INC 

Al larl.- p..1 dal, in de.It •Ill• ll•¢ r•,4nne,ida 1,1 n %rolve krlwindeling' he[ el die *1'*.Ings un 
(10,1% , (ne pr** bABS b odc 01 Pr,1.l,ce lir Stle.·11[6*1 ille veurt-elde (,cbrulk·ki.d• wr M[,uivcr ILJ nr v•IL Lili 
In• AL t w rime ./ code 'a .... fer c.nime•i Iii·;•• SA]V< Iri heNonde-hede hehi•ndl Dic kod' i, ile.. oorae' 
in ./ 11/nl per,a ag•In re'l••ed b> 11,0 1//lin,• al con, ./, lir k.ren'Ir In dii 'llyd fs Jit 'le, deur die 
in,ince .1.,1 'Imenld in acco•dane, wi.h sugg•tions leeL,ved legnie. komike hersirn en, w.ur ged @ E•»gy In i, alcer, 
.c!2 Lirri,•rill' 'Leming ...erke •al Linlvall@ i. 

11·u b Lile• upprn:wh or [li, C••le hin4,ve. i ,mairi• i [12 haest bendd¢ring var, die la•e he· egicr ol'·v,-an 
char/!41 h ...114[ le:elor, b, sii'.:I· 1,7 ,inl' il: p Liu, ilerJ geely Dil is dus ilegs n.dig oni ku LI 1• •lie p,useduie 
prord(Jr: of lh, ca: Lirleny. menlion Ilic mapir 1,1-dmems il. i die kode heL,• ui·.een te sit. die In•• hel,i,Erikc ly 
and r aher devete .arne sp.•w M ' diu™on el the mill 'll I,jung¢ aan / slip ./ I,2•er' nng©i lum,1/ I. ./ Eiall -n he 
1-i| h] pr•Cr'I ihe phi.(Limark properlies N a luminaire o hprekirig val <IN .... wal gebrulk 'ird i.in die loiu 
Ihich i .ar under....ing will gn:.illy . 5•15[ n, Ilic i.•e m n 'Ir!.. eic/ska'pe 'lin 'rnia lur voir le s./], .u, figeble • n 
'/ * ti• addihi. ih-v•u' l6 of 4- .in I , c-n•. c,irn •Lghke hegrip her[I ./ill hap a wccs by .. gebru•] v. 
pLI | In·.141|I'lan .1. dial,/.ed and lin.:]I> I sce.[,i, 'huch H [Ill kide D.larkenewens word die ul le •an d. ioet•u .•aL 
1% hilped ' !11 ..el... st.' (he 14·1 thal mied blie¢[ i• 'n 'inla9»val·,hid¢ ns:al!*ie uilgew]:i '. lic«eek, :n 
.... 1, ./1,1/I N in,ludd full '!il'· N ·n I.oil/ b'.••eg •i.wrin. na 21: 1,•p. vul 

<her/le lim ge' i' >rd ' r dic f .il / L lilli N| r L i .CI'll Ilig 
uel ge"egverdil is. 

1 I'll" Ill/1 1 /1.1 0/.) 1/ TIE ./DE I P./.1 1)'IRE 1/ 1,/ K.DI {;EVOU; 
Ihe 'Mccdur. +idi'pled .Ii die cod: Ny brielly be sial:J Dle pri,4.1,! r. uit £leon dil knile beoog werd, k.in kurt· 

In ihe I'£.||i,•En„ 'LI. Ilk$ :4•05 •cilg orgeson• *Il:- 
(1' M• hehillp ..1-1 'r' lahel »i•. die belrolk, rad 

a [re.....'/ r'.2, '1%ra.'h .al, ct. # 'li 4riel.•ug 'I hi,o••li' 'n 'ei.rpad ens, ge· 
klaesill:cer 

. 14· rue©nununded *..,f n. Irlau lum· (21 Me, h.uip van diesellde tall vord die a.inbe 
vi•le .•anr[,14 ••ir d,e ],RecUendheld van d e p:id· 

C. I '1 -Ili •en,1 cut·,1 1 1, I U.l oll, Ilul[ I••Id ,ippenlik,£• 4|4•een.rerni,Dedyverhot,dingendle 
he LINe€I are t£/ I".ni .. ..e tabl¢ lipe Lirn; 41,1,1, •Wit gebruik moet werd 'd- 

.'.... L,I ....'y, bera•]· 
< 11 The m in,nium muu rl in# heighl I K fuil n J 1 r ' i, I d) Dic minimun··monicir,oug' Word van n ./1 

*/ mininium rec••mmerided 1,•i,unl•n: •aii i, inb©vi•1• .L,nieer!,uiegie. af;©le. 
heighi' 

(4) Th. Ir:Wlng required 1/ pril.Le le ic·wiT, (4) Die spasi.ing wat ben.,g .uird .im die aanbc· 
•ole ] R••:ir:. I vcrlcry .'•rd dan % behulp 

tiom ihe iumilioub irit-*ily di:·rit>unNi daL, ul van die 1, Inlenrlielishnprcidinttge@•ens van 
t.•/,re.indll. •un'Inoilitli,•o (he I.,ap die airr=[wir en ilic 1.1/rd 'an dic I,rap bepi.al 

(i] Finull' ' ch«k I. m.ide ti> % ...11 14 i,ni· 61 1_.ra,en' .rl uckentroleer ol di. cenvi,rn,Ir 
irm# ra·1, /111 ecinfi,irrn [(i [he rammwnda- heMKverhei,din• arn die unbeve]ing. in di¢ ki. 

t!,1·•s /•I Ike /·ode Ii]••liy ih¢ arringcm,1,1 e g vcrval, sal .,ildoel Ily die k¢Jsc Un . same· 
rgle tided. y[aggered. ai slciuld be Ji,n-,a' stclin' (dw% en.el.* Irspri,•ind ent.} bc· 

i.ir al }6 pructicully pabgible, an ihe bagia o] bel lii,nrl ille i ig hil•r niniintlik op die groolite 
unif•irmil/nuble. ni Lie van .Ini orn,!ieit wa[ be£kikhadr is. gchou 

le..ird 

l'he rarego·ng •ro•dure • reputed (0• cd. lum•,uite 11. ps,·;edure ./r.= inn/,in /·an ./ aang//c arrn/- 
ii[[ired 40 I'mt Ihe linat .1,u- iii Lh, rn,•1 5u,i.ihle lunii I ur herhual. Inc dIC g©vi,1/ d.il d': fi]'410. kek e v., licmell 
nair, 1, nmde 'n LL ilin,Lional 1,•1. 01:1: irmauur 4,0 11 funkuon: le #randslag :0•kj©d. 

Il k ·lue thal le n.· ./ require. u ...1/r ell,lin le & is I.#r da hierdil rrelude gruter inspanning vir diB 
-1. of 'he deancr than th, riere 'idily i•ed ··rUpe In- M. erpi·r meebring .LM die meer algern:ne 're*up ' - motodes 
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tho,15 aaupted by some ,•ilier c,>deq wat deur 1.,iminigu nnder Aides woorgeskry t' *ord, diia ilil hied 
... ¥oorill 

11 'Ters ample refundi hi)•evur Fir@[ly the niclhni] i' Eerstens Ls die metede dinami. an aura. en indien dit 

d>,m·nic rl v.lili u5ed it .11%l r,·ult in impri*menh of algericen .brink .ord, mi.ei dll noodwendi, d:e wrbetering 
'Ln:0'ligh(in' equip„ult. S¢¢/ndly 1, res,lis in ./. s.•inE van Nlrimlverlig,ir,KNbc:iriting tot givi.16 1,8 Tweedenq hring 
Ii.h/,11 ' I'll'INg quilll> - n. advan'.0. 'h/1, 19 lili dil ki,NL•b•,iri. rue sontler dal daar aan gchalle· ingeb<,el 
11]uh-cd liy [he cumple% In the ode Flna[4, allea,[ M ' ord hicrdle voorde.1 werd duid¢[ik g.illuslrcer Jeur voil· 

d bet tr unde,·slanding il some iiI le prele. 5 in ..Ilighl 1,«1[le in die ked' Ten [•le k. ' 1 1/, 1. ·n ./r begri. 

In• by I .idef ran. of pe,Del• hh ch lili .rl asshi de van ille ?rehlerne /,in *riaiver ignng hy b.lie meer t•eng©, * 

5.L.rent and rr,irres op hy buurl .eur liuikketingen vi•,•uit•ang al be•Lirder 

I WOR AMI ./.ENI. 10 11!F '01>E SIP.CE 1 'Fl \:(:Ril<41 ' u,NIGINGE A.IN DIL k./E 

CIR••l!1.A 1 1{JN 1 {)It { {19.1•1EN'I 41)1·12 1 VIC, 91 El Er·.G Vlit /09,1'11•441 • AR 

A .uns•derable number /1 Nniall re•Deliur. wene niad' n Gi , i"' :' Lii /1 1 I.ine.re ler.:i:r, i.. is . n dil ki 'JI l l· 

to ilie .... Irl •It. ..ommenix rue¢ived k ,% nal ie Ful gebring n ille |ig van ©Irv,Ln. lommentawar liti[Je uo,d 
Po•e ••1 ihis par•r to ile!, ni 4,11 egier nic in hicid•L v¢Thaidel.ng 11 dcal[ behandel Jlle * 

Sone I * ri,Lire signifi,ann '1/lahms &,c hi,lever enke'e vii' clie nieci belargrike •i>•,singe word lic,der Lit· 

list' Leng,5.' 
hell' 

. Hil.,ci,/ .Iri,un(1 n ,·urie. A Ulaph liee Figure [) /] Sp.,4rinK /1/ •11 drnili. n G.lick (rig 1) is m dic Ide 
ingLMIL,noni [le vermindedespxi,r,nuaan W loon. Dcaan. 

Clilded Iln ihe c•,ill The recommend,( Ins do nal Gille, beve ... ler.kil lie e'en,lik un did 'an dill loris: d.1,1 

'14/T./ f[Lin thuw glun iii 11. proliu. docurneil but rninl nle. (111£ 14 deg• enigsin, sirai•mbel>n 
ha•c merel> ken hlre,imlincd 
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<b .lile of recon,mcililid i.ou,ili,• lieigh,i. lIli (h) 1.,lirl ¥mi /:ilifu·.. i•,ink'trl,ii'iult. 
criginli[ I ible ihe reeonundded r.i,Unli,g he . ·us Lsed Iri ,]le· i 9regklike hihe .115 die ihil[Bile n•oniecr 

on ihe leial li,men ouipuL of ihe In,0 In i. revised .ble hi,gleN geb:]Nuer ii' dil .le lumeole,iering van die kinip 
liee 'igure h tie nmuiling height i• dependen, upon die -k Iii ie lier,Irir lahel .ig ') 1% die .on.crio....... 

lic liminaire P'Iinning in •Lueer&.c uili ihe lin ilie spili. iii'rr.ile,i van iliti .irmalinir 14rlunning ..... 
re.,4.[1 1,lie .amil gle El butler con,Mlene, iiI g.r¢ lili. ir,in die hi•nd vaii die •ersicne Labe .di,en ui,re, behoori 'r 

nicul kni-k-ILL· be- van Nk]iturin• (·glire") en meer 

invormigheid van mid i,"ery!,iktu in die hand w work 

FE. 2 1·•g 2 

MI,.1%111. [,MIN,t,RE All,IJNT-1 HIGHI'8 MIN[All.-MON l'El£RHOOG'T E·; ¥1/ ARMA[URE 

Mounlinz height, min.. ••Intmu,-monteerhooate• 
Prlik illirnilly ./.01 1....ire Rp#in(en•ilei( Soort al=,ruur 

Cil./ Semi-cK]l. Non·cut·air 1Lun,I•l,J• Af6,1, Hall-als,ly, N./iny 
I mler fl meter ft m./r ,[. meter IL meler ¥t. meter 

UP t. 1000 20 61 . 6,1 20 61 1,01 1000 20 6,1 20 6.1 26 61 
Over 1000 ti, 20(JO 25 76 M 7.6 23 76 ( hi, li•[!IJ . /. 25 7 6 23 76 25 76 
i).er ll'X} Ii, 45. 25 76 25 7.6 ()i,r lilf)IJ 1£•I /(Jo 25 7.6 29 76 

&' 4•X) " 61)00 10 9/ 10 n (hIT 4•[]|J li•1 f•>00 10 92 

Above 61*]0 10 4.2 35 1. Ilt,60/ 30 n 35 10.7 

•These hcigh,9 should bc inircased if the uniformity in a *Hierdie hoogtcs moe, vermeerder word as die eenvormigheid 
.LIc' in.....is una-tabl¢. ./ b.... insial[#: Kinaanneenil:k is. 

(0 'ildili,-1,-1.1. Ar, addilii.,ul ,•aniple M i (c) ..in•ligc i,•I,ecl. 
11,-·e hon: al :11'Ling iii.Lall/[ 'in canbw modified I .impl' I.i r i' 'n 1// %1,;te vcarbee!1 ingesluit orn I .. er 

uNh ihe reamnierid•Lian, 0, 11. de. hab begn ind•iaud hi. '11 bes.;inde in%1.l].isi. %,rander kan wu d un, aan d. 
The .irrkingemen( an. •pacing 4N rewin,•1 - ilie ,•c„s.•r, i•[en·,te, I.In (liu kede I volde, Dic rang,k.., on spa· 
1.T'rk,•.•ent Is h.igh[ abou[ by usin* a d. rult :un,Ir.'Ire IN·,ing word beh- In die verlan#/ wrbele,ing -111 ./r 

Inounled . a dillefent .0/n:ir' heigh' and 'verhai,# The i-mllik demr gehruik le maak van 'n ander si'/ armal,lur 
evinirl. Ill,Ibir.. fu'l l· re.uired m.in[ing Night ..r .c "at Or 'il L.|I- hiwi•c en met '/ ander oors¢12 -'i.leci is. 

delern,Incd frorn [he Jli|,2.al,in d.la i.1 1/ lumitu,irc Dle vihirbeel[ dul vi,oris aan hoc h wriangd. nior,™ei- 

hoille me, b /1/Ip var die ge.bruiks g.g,/ Ii. 'In dic/rrn ihiur 
*.& •ord 

4 111' 1'11/10%1+Ilt/· 1•Itl.'1tll•N {,1, 111E 4 1)1/ 10,0/ETRIFIE LIEINk,PPE / 12•, DIE 
1,1 MIN•IHE •R,lutit'R 

4 •l) 1 (IMIN(,LS 11•. 11< NNIT, DISI lt,Bli 1 ION+ Lum,- 1 ig In ens,iliL in n Negcul ri'i. lord Ii,rn,Ill g./Ii- 
noi• Irituy in a givel· d,ruiron • firm.illy defin,d| UN ·he nicer . dc ligvll¢d .ill Ja n [ii,i, ili./.inial wrd n n 

Imin.us #lu' emitled hy u lurce in an infinile'un.d cone in!,91[e.imale // buvallend, d e ge·Bew, rirli,g Ped,·el deil, 
c,iril,uning Ihe glve, 41!reellon ilivid• h> 11,e soll[1 a·iN]e o [1 r lig./ Inshock van dic ./1. D,e ]18 Illrlihile,I·.e,Er,heid I 

11.1 ron. 1 he -,1 n h. ii,4 inte/%,4 M Ihe candeli, (ed) dc ka,dell ./ Die v./p·.idin' van ]16 inionsituit deur ri 

Ttil |,Lrillil,MIN Irilenwily illhlrihLI,h•n nf .L I,irni,i•i,re• 1, ihere .,rm.,tuu, I i[,4 die 1 p.intenj,kit m . aan,al : 'in• . IL v•n 

iorcihe ]Lwnlih•tis liltensil¥ in:/.rrber..f dirce,i.in·, radia[ing <lie orlie. middelpunt var, die arnlaluu, i Illruil - hu,e hoer 
Iran, ihe optial conire Il ihe lunlinaiN - the higher th.· die 'Linlal ngh,ig,• woan.in die Inlensity,1 bukend is, huc meer 
numher of directions el knoun Iniens,iy thi more comrlete volledig is die !11]igi,ng .Ii,r!5•,lnde dilt versproiding 
the dislrib.ion infoimation 

F[ir pral.ca[ r•win, le luminous imeng,ne, are no• Omprakaleseredo wer,Idie[g·i,wnMitellnic,n liklomp 
glvcn I. h./.zard dircao' aroind the lum,nair. b. Il a 1/.ke rigting. rond- die :ilia.,ur ..1.... Ii. ,ria.Ir ..1 
n,In,her m ™£ 11# iced ingular interva[4 in Iritud•. ir, a, li,i '11 w.hi| rer. iti-ep:.... hoekil IL,4,enal,nil.. 
'uniher nl regillirly Mmiced venical rlanes pa••in# Lhrol gh lh' h•w In 'r aanial re,Imal,g·gcspa%1'erde k·,Ilk.•le Uakko 
1,™LI,l| ccl,|re [P 'he lumin'ire The imber n· diltions ual ile,ir die optiese rliddelpiint un die artnaluur loop Iii 
reqi'red In ihill L. in eE,JIi verlicil 'I•ic dep,n2% uron the :wn,1 Tigills M h.ingic lai in elke ver'kall /]ak [i.ii, dig 

-ril hang /1 an die •randeri,ig u. inlensite,1 -ri ve,· 
"und# iii me -ren AiL' In i " 01!.'h Ner,IM[ plane pri :on• sk.Ilwide heeke I)ie .mila, win n re,kN ufrneting© 1/ •un 

ve.lien[4 he • c[1 iii * p' torm and is coninionl, verLikale v[:/ L.,1, gericilikhcid.h.,Ive in Ji: 'lin, wii' 'ri /]· 
referred M , I ... e, rve (ste Figure :] I•legradiek '.Ii@•drik•,1•1 en ward gcuoonlik 'n po•ale kurwu 

gL,li•em 'Sier, . " 

64 The· As•ocumon of Munilipal [lectrlcal Undlitaki,i• I N.ill,liern Africi. P oecedin. 1967. V.4 1 



VE RTICAL PLANC OM® 
NDeWL TI A- Or r.AR*•G•Y 

0 *449'N.... 

i , 

·Nst':77 
. testti 

7- an. >1.l 

Ilou• 5. . .*le:'Si'e 

10-VV 
fiQUEL_i 

EAR CumE OF A Trp,(Ai 5-GetTLIGHT,Mo LuM,•Al. IM 

..Tlt•L PlMIE AT. ANGLE / A•. / 0• 
1'„[,re kunie •al• '11 $ipie'.r .(J.Ul•lig.2•1'Inaluur In 'n •erlikale 

'1.,k iccli' #ili,•h•,ok i•n 0 

1,!le lum,1.11.+ I. an aul iiI s>mmeir> in respect ./ iiI Indlen die annamur'n simmetr].e as In aanslen •an Sy 
men. 14 .i•ributron, the informat,on 1/ on¢ vcrlical 'llic •s 'Clens.]tsvers..ing hel, is & inl[*ting wat in ec„ ver,lkale 
thal shoun In Figure 1 is Ruffic.en, as n #iIi alound ibu lak wrkry i' suos n Fig. 3 aang,dui, voldoen« .LangeNien 
Ul, 01 -Lr, Hive, ihe coniplet: dlstribullon picture 'n romsic random die s.metrilte ./r ons de volled// ve,- 

..idings.ent'ic skdder 
becilighting luminalro5 very sellum have an a\19 I Sirantligarmarn. hel hee[ Eldc in 'immetriese /5, du: 

b»netr> lut " i'w"/ de41@ned W luve a plan€ 1,1 %>]i]- .ord ge'oK,nlik aniwerp Im 'il simmcirle. 'lak te he I. 

mutry (tht Fl:ne .[.I . I. axis of ./riagenay) In vlak wn[ ewewy(lig miq dit· oppervIaLLe van die rybaan loup) 
I. case a number I polar curvei al regilir 1,•lenals in In hierdie ge.alle ..£,rd ·n lan.1 polar¢ 1.urwei tic' gerceld' 

/ 15 'equired ./:am /¢ I.mhei of pianex required is ..•im/15(.INsenpole; ben:/li' 0/k hier word die aantal 'lakke 

dictatcd * the r.gularit> Lit the in'ensity litribuilen 'LE'res './1 /:Ii. 15. loolges.1/1 dcur .'u ./clmangh//1 van le in· 
'· 4. and 5 sh• ree pullf cuves al angles ef azimml, 14 01 telisltellsve,5preld,ng Fl•ure 3, 4 en 5 liNin lie polare 
/0 and 9(r lar .1 I /-1 siree!,ghling [untinatre kurwes tcon . uigheek¢ lan {11 70 en 90- ten ilps,gle virn 

'I tiplese I."lig.irm./.r 
I is .ally found ihat mcagurem//14 at anglus 'f altitude Daars :evind dal m/Ing. teen h//eheeke mui limen 

al 10 ./ree inlervials ./d in .Latill spaced /1 Ingles .f .1/1 poles van 10 grade c. L. vill. teen . 1[shoele .:. 10 

nl,·lh iii 10 degrees give sullic,ent infuirnati00 . glreell,•111 ./de 0,·pagicer ge'le.,arnu ./.Ing (en opsist¢ van I 

...4 
es. 1 8-armatuie v¢rstr. 
6 ./ 7 5ho• th. d./bul,In .hui,imell 'hich Figur: 6 el 7 tin ,!le Inpreidingligmeter .at tans 

4 ./. in 'lie i. 01. Bur'ul i. 111. measur¢.ent er lu m'Imil deurdie Buro gebn,ik -•1 (im die lig in[ensilcithenpIe•ding 
*ty distr6bution of strcctlight].inni™4 van m.irir LIi,Te le nicel 

|•16 Vureclgg an &10nrfi•ik· Elekirisilu•sixndemiu),ings van huidel,kc 'frika, Verrigting. 1967, Decl 1 
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I -60< 4&*:i.·l · ' .»4*2#21 

FIGMAL# 
- p.,AR GRVE IN A VERRICAL PLANE A •. Arie. o• AZIMUT, OF 75' 

{Az,Mu™ i.1 DINION* *XIMM [NINSITY] 
Pulure kum ilt 'n ver,Ik•le i'lak /00!1 'll akiniuihock van 70• 

,Asimii, in die r,1 ii,p varl ,|Il ni kin1iini ini/'ll 

40) THF 1'40-nNIW,1 • 1}IW;HA%1. Thu I I Ifia[ ilie 4 2, IHI• ISO-KANDEIA·1)11.GRAM 

11 minli'% inleriliLy ...rih. lion i Jill'min.Lire in ihe fi,irm,il D e le,i dat die [ g inien..h.versm:ding yan 'n arma· 
1,4,1. „•e4 ./. il! Ihe [llimanieirit inli•rm Ir,in .huch IN ti,ur in (lic verm •an polare krnies a.,nge#ee. Al die h.i·, 
reqi']re,1 flir,i•ign mirpi,%• isol'len werl,inUd Ily il,rlying n eiriesc ir.lig(ing vers![af wai vir <Dntwerpdoeleindes nodig ]5 
the in-4e Iquar' 1 1.V 1. I|1'llinil fin :it d.y 'O n[ on le .nrd d Wel' iwir die hal' gesien Dcur die Icl lan omgo· 
-d sii,faee ca• he calcula[ed from Ih• lum,nous iniensit, in k«rde /'adrale toe le .s, 'an die .[lum]/asie by enige pu. 
Ehe diree,N)n o[ the point A I.nae* 01 1]te illuminain op die pad·oppe.lakle boreken Aord var.af d•e ]L: intensit€i, 
lew] M a .Jfileleh• nliniber of Ruch pein,% -gain leads lo the in die ri@ling un claardie mlot. Ind" di,1!uminasiercil by 
average ill,Iminapon nncl a whie Jar ihe i'limination unifor. ·,1 vekliende 'anlal sodanie, punte I•kend 16, kan dus #mid 
n'lly * deld¢ Imir.i. ber./. en dc laarde van die cenvorm'/ 

heiderhnildin' Vln dic ill!,Tri.L« beN,1 •lird 

11 I. hol.·erquitectimben,me./.k fren, ..."es 'lm 'rnal' F ilare klirue. 18 wurk, i. egter moeillk, .1 

und (ruc le hunian nalire. ways havc been Itiu,Ht to presunt 1,•imil iwin die menmle limmr, he mense mell*lus probe:' 
the infi,rnialinn in a more concise .d ug,ful manner. L. vind em die 1/11:I ng I. 'I meer heknii'[e en brulkbare voill 
tor,un•ely.. igefien [hee•., thi,dci,ree[ sonic individuls alin le bird Ong:luklig, 600:$ Mdkwels gebeur. dien hier 
to lind a 'impler meihod louds vily 10 11,2 confus u n '11 mary dll he miefte ..in Ir,il/1. ill ..rly,ililiger melodes le vind 
aiher: This k certaii,4 th: ea·,e •A,ih Lhe ise·,ande' dia *blad[ v,1 andere kit m- ]ci Dll I 

gram ..·h illu.+ lill.s I frown 'ind evrn 0,ve risc ki I be." dill N.val ma die igi 'Indeln ./.ram. ..1 ge/cli,lik 

The AR*oclation of Munliipal Lourical Undertakings i. Soulll•-r' Afria. Proceedings. 1967. V(,1 1 



¥rRTICAL PLANT SD . 

..7-ST,•.FT•72:-7. PARA.IL TOAX'/ OFCA•El*f• 

1 L 

':Ii.':· •. 1 4 · 75 .' 34K 
4 

220 44.4 0 f, •12 : ..,·:••.- -··111 

41• 

-NA. d ..€19 

\\...9 
4#. ' M '{,1 x. 1 4 

rd i 'f. 1 P.'·\, 6 
\4.04 

41·- ' i '0\44· • 

./ •LN• Ill A •[el•C•L P.A•E AT ,• kNelt CT •2 1.lplll j• 900 
ri,lare knn,e i, 'n icrlikille il:ik fecn 'I ili,•u,ihi,uk ill, 90- 

ntle ot an excellent paper lo be chosen as 1·<i·Calld·b S In· toi . u- N,·,gle a•nle,ding g•c en ual &01[x u' ingpirasie ged,co 
Plified Ir Onions Withot, Tear, 2 bel vir d,· Ii. vii 'n willtel.cnd' w·rhund¢[inN. 'il Iso- 

Candelas Sim•lifiel in (}n•as Wilhout Teari'·2 
In order I .lersund thi ,§0+candela diagram prliperly le,winde die i.,1-kardell·,1.gram behixirk / Ii.ry, 

|el Us i.lagin' Lhal the luni,naire, in its nermal •,pirating mile[ 1,114 unhwell v,•nrite] dat die armalwur, in s> [inimirile 
Pilmon is pia©ed i. (he cenire <,f I large s.her' I 14/ wkende ps,>le in die n iddel -11 'n grool x:cor gepl- is 
lunumm• mienhty .,L t|Illererit pii,nis of uqua[ intens,ty en the [ndi.:n die ligin™nmei. ty vernk,]lend. punic 94,n gelyke 
Surface of the Bphere are Joined by a snool or• un the Iniens// I dle opprn]Al .,1 'lie 'f.r Ii. b. li>he lan 
surfa•¢ of lh¢ sphere an iso·unlcla line M o. ned If n gl..: krum./. de in i..:c .Inkle val de sful i./1 me· 

addi,•00 now .e surface of •he spher© is divided into lines of k& verb•nd mird, u•rd I ig• kand,la lyii vcikry Indi. 

leng,1,1,1. :ind la,[Illide (ti} then ille i,pp,•Lkle .. dic ..r nou neg ...i' m Ihe ii,u•making terminolog>D ling.- en 
•Ch ot the Lnes of long,tude represen• a directi# in aziniL,[h biced... wrd. word lon, wrin aard,>10/.ige ternie ge. 
and each line I briL,k I fraa. lalt,tude dan represents /,beclion in ekwa[k.n veneenwo./. elke .1...ad.. 'n 

as seen from le luminair¢ [ge¢ Figure R) .imut€,inting en elke hreedlegraad.n 'n ]Ii,i,glcri,tbig, seas 
van:,1 de arniali'JI 'INICn• 15!ell fig,]ur 1.) 

Clearly thcn if a number of ISO.candela [ineR rerre•n[· It is dus . [el,1 d. C. 11 lan(al 14,1.kandefu lyne 
ingdilloreoL .. Is intensities aTe J™•11 un Lhe Eurface ©f om w·nkint·,•de lig Iliten•/ 1. aa,1 I dili, 0• ill' ..r•lakie 
0. imaginary sphe•e K have a s¢iond =[hod of presenting van uns ile.kbecldiou Jeer gelr' Ii. :in5 , lueede n.ode 
th¢ diwihilli,111" i m 111' lum,lia,re wih the added advan· ./. hel i• de wriprcidings@cge·.wns van dic HT,naulur 

Uge that [he 'Lmbir 'f grap' required 1. rellect INS InfOr Er.in w dui. im dic bykuniwl,g• voord•!cl dal die mintal giaficke 
'dion has heen c,ins derably reduced. In acm:11 fiche num •[ ikid , is er hienlie inlioling i•,e•r li :ce. J•Il,2[illk ver· 

kr I graph hak heen red•.2.. only ·un - unc hemis· •Inder is Die geul grafie•le het in uerllikheld li,1 mce 

Phere represcrit, 1, 118' i 1 "Inium on on¢ side DI· 11'e lurn,· .rm nder - cen hallrond ./i I. ls,niull•.,ri die len 
IMIrc, 1[ the luminai• h• a planc .ir iyniniciry,./is ihe 1.:inl van dic arnin[nur vcr.ecinu,id' Indicn die•,•i,iuur 

Ile Vereniging van M..ibipale E[ektrime .,1.1/#:min' ./. Suidelike AlriL. 14:, I Ighnul, 1'167, 1,el 1 .7 
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1.iM. 6 
View / r. in,eler ir(,111 I .*i•¢•il, el(i• I,lie 1,1/'ilierll nic Ii,[onieter u,1,1,i• 'i, pi,4kk· il.. 11;e rill,%,Il I:e•i•,1 

1 4 14 * 

A 

U... 
View I ....... frii...... .%,-aa,1§1g i•/-,>1•in•c[ur 
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dgi 

FIGUREB 

•PHERICAL •URFACE NITH Iso-CANDELA LINES 
Siecr·,•pper.hil.11· In• .k•ndck,-ly,1,· 

ease tor almosi /11 'ree(lighing [uminaire' i.ly 'ne h.ik 'n 'imme.riche /. het. wat hy litlik al' straallig.,Tm//re 
pher@ Js sufficient. [1 e 0¢va! ii. d. is sleg5 een I.[fr•ind voldlende. 

I b. disadvantage of plotung the [SO·,and¢]a les n. Die grocM nadel¢ daarvan om die iso·kandela·lyne •ip die 
the prolded surface 'f a sphere becornes a.went . a ge,i•.... .prer.lakle v.n ' s. er san le Icken, Word 
Inmen€5 consideralion of Ii, 8 Since the line, al Aldelik gadra m 'glur $ enigsins yan nadoltiy h•ki,u 
Cruwded togcIher •ear the •g¢q af (he dlE,grarn, hturac) Annge,ion die lyne nahy die knnle van die dagram teen me 
deternirates ver> rapidly in ihese rey,mis· Thus problem can kaar Ya•drul b Inislaan daar 'n yinnige afnalie in ukkil 
«f .urse be 501/ed il il/ •rfuce of le 5pher¢ is 'allned i,lat•eid in hierdie s[rele H erdle problecm kan ./.ur],k 
out This can be done hy Nubdil,•Lin but thon, musl le. be i,orkorn uord de,]r die i,p•crvlakw van die &fec• tot 'n ge- 
di•lor,lim, e,[her ill %haN or area or brill Mapmakers have lyle af Le .1,11 Dit kar dcur middel van onderverdling 
tolved Ihis problem long ago and have d¢ve»ed a preicainn gdoen word, maar dan Imm daar verver'ing, M van 
Whereby ihere 1& (1151,irili•, m 6/ .inl> This projection. porm M van groolle, a van albe Landkaartiple„:lars, het 
.. •.1/1/1,mex ™ferr' 10 /4 ,h• '.•i•'dal equal-area prol hlerdie mo¢Illkheld lintal re bwe gebrn cn het ·o proieki,e 
100®n. suits our purpose admirably Fig. 9 is an example or m.le tint•ikkel i... dirlir Ill ver,ormIng van lorm 
Un ISO·candela diagram .nwing the ISO·candell linc• of Fig plaasvind Hierdie preickle-mctele w. soms die sinu„ 

•Le -reniging van Munisipalc Elektrblie,•Milriderneril•g8 van Suideli. AfuL, Verrig(in., 1967. Decl ] 69 



8 no* pletted o. the ginlioidal equi,1/rell pri,ie/mil i. '11/ verrnige Nelyke·oppor•lakt¢m¢l•e Neneem word. Is by uit 

•L]rf,i:e et [he li•rnihf,I,Ul' neniondh,id Imkik w uls doel Figwur 9 is 'n voorbeeld van 

'I io·kand¢bdiagram waar<,0 lang¢/Icir word die iso k.n 

4,14,4,# van figilur ' •at nou op die s,nus••mige gelyke 

oppei,]akle-proJek•ie van die opper•lakte van die halfrond 

lie·eken is 

To clar,1, i. niatter Nome niore le may nau hrieOV Orn die iaak n©g 'n bictii¢ duideliker te .ank, kan on 

look inio ihe relail,inhbip .ueen the •tur .i·u rinil 'h 'full ky' r.a di' verhnuding LUSSel' dic polnre kiirwe .i 

150<andela diageam for the unlinaire fri,m 'lunh Lhe pidar dic iso kaid.·dia:Tam vir die armalulf vanwaar die polare 
curve, in /8 3,4 ard ' artl [he 1•0-c,indeli iii •Bilin,.hin·,ri kurnes wan figure 3,4 . 5 en die ./Indela·diagram in 

in Fig. 9 were oblained N N obvi,1 4 ..thi• Ihir iii./1111 figuor Q aan•otoon, verkry is Dill'voer die hand dat die 

in ng. 4 •an be /01[od 11 Lhe in·.endlio al *r,•us Ing!" In pol'il kurwl ./ fisuur 4 ge,ckca kan unrd indic' die in 

ele-ion 're reE/ fr,im [he 7. depre,· c,/inni l' 1,ne n Fig 9 te,siteite ¢ucn =ende hoogtchek¢ unaf die a§imutslY' 
van 70 grade,n niwor 9 8©leci vard 

M.I'• 'l\\ -». 

fill # 

1 /lf/l j'-' '' 

L /. b ' N- /b=V•· 

\NX \\ \ \ \ I 7 / ////7 

*aill>•.11624;/ 
t·. 

12• 
FiwzI 9 

150 CANDELA D•2• con TH• LuM,NA,•E 904 %·i•u,4 TH2 POLAU um /**hum 
I.lull,(Irl•......i 'ir i. firn.rl, r i,inwi. r dic .... 

Lurnt·N ill lix•,re 3, 4 rn • 1,1111;,0111,1,4 -irk. I 

4 (3, TIle UISE OF THE NI.CANDEl t DIW.HAAI 4 1, Dll (.EBR[ [k VAN DIE N}·k/,NDELADIAGRAM 

11-ng J,5,us.d ni• what LIW ISO ·cande £, di,leran, r,iu,in•. Niudil ons aargudui 1•et wat die .so·kandela-diagram 
I rclu,in' to be ./. I hal ./. c·In .· ir ide ·,1 H in 'reel cinitil. be'kin, kan o. probeer bepiml .elke gebrulk daar 

lighting illili,ins 1 I. Inehod .'i·lined in lili' .c' en k van guinalik klin ward by hurek,·r.inge in verund met 51 rmit 
Ihal recomminded b> the [liumhaling Fng,nee-g Eariety ....1. Die met'des .. in hicrdic ./deling uiteenges' 
nwrc are .ther metheds 'i t·n•pliwing LIu· 1•Ocandell difi word. uord dcur di,5 Illuminating Ellginecring Sociey" 88,1 

gram to arrive :l ih. Rame uli,nilic roth hui space ./ not bevee[ 1 Duar is iN)k innder mekides - die Lgo·kandeli• 

F•rmil their dL::Us:Ii, i. ihi' piper diagram ec *bruik am dieselfile uiteldellk, relutteat tc be 

7, Th Associalion of M.Ink,Ind 1 leclridl Undertaki. ..1' Sou,hern Africa, ProccedingB. 1967, Vol 1 



n« * hierdic verhandeling bied nic gen,ie'*ainc ruimte 
em [1.] L.lic melodes te bcipre¢k 'le 

4 (31 1)*velilpme,/ (if Il'i],7• Ii,in ( unch. Th: 4/I urn[ divi· ...il,krlim' ...elir'il.•kun.I 

dcd inlo rectangular areas whose diniensLons lie c.i-•i DIe r..d .urd ve-Jeel in regh,34: gwd,¢]te5, waa•an 
terrns of 1hc mounling heighl of the lumina,re a• ihoun in die Iifinelin:c ooreenU•rn,Lig die monleerhoo,tcs van die arma 
FIn 10 11 i,T bno• in Rguiir 10 aarget.ion, uitRedruk word 

-/ 7»- 

1-374* 
,- 3/7 

14 - 

ti&2LkA 
SRUT ARE„ FOR Lum CALCU„19 

St•:i•grdclie• lir lumL•Illie'·kening 

The luminair¢ is orientaled %0 ht 1/ 90 270 degree I™ armai,iur wo•d go geplaas dal die 90270-grade·vlak 
Plane kirms the d,•ding line bemeen & •reet Nc and the & 'lldqlyn (u•en dic 'Lradikan, en die huiskan[ vorm Die 
hi,Use j d' 1 he I,•men< 19 i.ch re•i"npillitr Eirea :ire :om 1,ini- in elke re*ek,gt gcdeelic word berek• dcur dic 
Ducd by Inutip[ying t.1,• 1/I'llii,u' Ink:i]/Ity Ill Lhe dirt.LL,- li'-inleng,wit .n die rigting un die middelpunt van Pike ge· 
I th ce'le of ach Irca by thesoliclangle sublended . thi deelie ie •'crnienig'whlig mci die 11.aa/lock wal. by die 
lum,naire by ilic are.1 (th,4 n krl-1 ,•s the .'rea :[1•1 'nl £if a.matilur deur clle reN!1©ekie© g'dcell: ondersim, w'd (d,t 
4 zone in q•lestion) Why lf,5 is so Is Immed,ata> -de,1 Il.in hekend as dil gehic'll.Blonte val die b¢trnkke "ine) 
4 " th,jik iiI [lie delinilion n! 1, rrinnos inle,%,ty Sun·ma Haeklm dii 50 1 ,4 Jadelik diddclik wannce- en5 aan die 
hon of I. lumens thus i,lit.-ic' i, reh ai• 1,1 Nirim .11.ing defin 51' val [ g·i i,rn'Lieit dink Di• 'on, •an die lumens 
the length of the [ux.d and 11['ally 01 .11 th. •lrips [ner 11'. Eildus in clke gcd.ll, verkry, iii itroke al lang, dc longle van 
4,dil• £if the road gives [he Unal 'lilini •n over ihe particular 'Ne p. af. en .r 'llue van a die s,roke Dor die breed' 
rOdd (the effealve Ilimens .in le carrlile. ay ¢•prened as I van die »d, ge· 0 iins die iii·.alc hinulting jo• clic bowndere 
ner,enlage 01 * bare hm• lum,ns) The unli•tion facior rd kile effultle•e lumen* ep diu ryvlak, ullgedruk as ·n 
4, eh i• used in (he propc,ged SABS ed¢ Ls Jus, a convenieot ...rinlie van die Imens van dic kaal lamp) Dic benut- 
fgrm Lil .regeoung u[111zation 1nfurnla•.ion lo that i can be ilngsrakhir w,kt Ir, dle wilirN©4·e•de ko•le viln die •A 119 No- 
Dplied to calculate ilk alciage Ililinillinimul n[ 1. L.irriage hruik lord. !5 ble. n mallike manicr • benu·.1,rg'inig[ing 

•y hi,Tface for different *cometri. of int,]!ahon [se¢ fi• 11) aan L. bl•[. Ni,ii •i (Ili gehruik 1.E•n %i,rd .ini dle J,enildde[de 
•ur,%,9Is of a graph In .'hich 'h. 'Imm'till 01· tumons in verligting •an dic opperviakte van die ryvLk w bercken ten 

le ./. le firsi +ser.rld etc. horizonial 'trips. expreshed as opslete • 11 ler.killrilile 1 /:ill:'411!.1.ills /1.11 11/JI. /' 
a frletion of le lotal lamp lumens I ret lut 'i 11. y.1/ lit heitaan uit ·n gr•fick #ann I die ,-as die som van die 
14' the ratio: width of strcer ell the d #,3 Inmen I die cente die eersle plus d,e hweed¢ .r150nl.le 

moun•ing hoighl groke ens,iv0,irli, aingedu• wint, illigedrilk :,9 'n brou• un 
die Male h.mens van die lamp en op di: \·a: die verhoudo 
uydtevanstraat 

menterhoolte. 

The iumnatinn of lumins in horiz'inlal siT ip, or drems Die 'm van di¢ 1,•en• ir hi,ri.intii|c itrek© uf gchicle 
/98 the length of & road an be vcr> easily performed by lang. 6, Ingte van dic pad af lan bale mal],k w. Lry iwirit 
4$,n• the lahle in Fig 12 deur g¢bruik te maIL van die label i. figour 12. 

bi C Ver,niging 'an Munis,pJ,le 'luk...,[SLirtj.rneming; In' Swdelike Athka, Vorrigilng' lili. 1]del 1 71 



©4 

-NY 

1 Z 5 

=*.€25£ ..T•NCF 
M./TTIC' H.ic.Ir 

FIGURE li 
TY"CAL C.'::ILE-:TU'ILIZAriONCUR"C 

*. .,arl.eld v.1,1 'n hr•ui,I'.kur.•e 

In ./ U,ble K 15 the area c©nstan' 13 and X are the 11. 111/lie 'hel i' K dll gll;.lante. Ren X is dll 

angles of azimul, and altimde reip¢clively which rep•esenn asimuts· en hoegiehleke Ini[•k.... wat die rigling van 

the dircction of (he centre ©[ each reciangular area The pro· die middel'llri van elke ie.... •frook verieenwoord' 

duct of /0 fackir I Ind le .. ous iniensily in the direc· I I Indul van dic lai,tor K en die lig·inlens,1,1, in 'L¢ 

t,un I B aild X giv,9,. Lill, ti,1,11 1,1,11Bli' Intident i,11 :,11 ured rigting var, 8 on X gec die ..1,Inwri. wat up 'n gibilst 
and Re horiz,inlal Iummulim & the lunicns in each area of inval en die hor,ion,ile Nommuie •in die mmens in # 

=aw / arcni gives the ti,la! lumens in u horizontfil s trip ge.I. Ill 'n ry gobied„ gee vir on, dic ..le lumen. In *. 

on 'no side nf the lurninaire. The ']Liation in I'le .rips en *IL lork aa• d]e een kan, van dic :imaiuur I>¢ 

bc•th sides of le lum Maire is / eour,e twice thig ;aluc Jf Ihe benulting i. die Ir'ke lan .eerslante lan ' e arrnaluur 

luminaire /5 a planc af 'ymmetry 1,£1[,Jur],k Meekeer hicrdil waarde as die limatilur n 'imme 

trile 'Ink he 

Ine lig i,itensilet in d. riling van B m X. .at vir d" 

The lum,nous Intensity in ihe directiong of B and X re· g.brunk lan di• babel infigul' 12 nodi' is' kno by....11' 
guieed by 'he lable in figure 12 An be foiln,1 fr•im an i,1 interpelag e vanal 'n 1,(i k.indel. * /1 veTkry wimi Ind!60 

cand. diagram by interpotation [f .parencieg sue·h as deursigbeeldc soos in ng"r 1 z 'an':dui, gemaak w d . 
Om M 

thee sh.. in Flur: 1 1 are prepared In lay £,ver the kii· die 1,0 kilri,!eld lilligium te plaas. word die •crk baic vire¢'L' 

•andeli, dhagrarn ihe ••4•rk •s grcally simplified. Al[crnatively. val,g Al errj,Ullk IN !11!vind dat fut,)51.yfies van hier,B, 

72 rh.· A-c,•1,„i' iii Munk,pul Fleari. Under. Ing, I Sou,hem Africal Proceed... 1967. Vol 1 



TN• #.·*ni.,1 .·i,u.. 
Lae.Ji 1*Di' Po•T•1 C.ul-/6*I 

7X 
01, "1 I,1 IM 

"1 j elt K ]:r' Er' ·9"· c'" itr' 4,]T -:11· Arl· 1,7-n"Ur,0 ,•·· '.1, /1 n. . ", U,J .A AU 
..1/ ..1 

O, & :1 r dr r] 

b. .. 

'H : .:r .°r.:r.. 
'041 ./ 

1 1- :f· 6- E-:tr" t'ri- er dr·.r·E•lu-ir:MEr 
ar ·- 

B it" rirdr· tr' 87 rer,r· rir" .=r'47' 74 
: r - vir' ir:;r:ir 1:rm :, ;:. 67' :ir,lircrir •- 

.. 

s ir ;Ir tr ir ir:r r e· ir·:r r#r'rin-·- 
& 4-.t-4/ .- :r".7 4,- .r- #-, 47"' :7' 2.•'•'.*·279;=7 

"' 

i .ir dr' Er rr •r· ir' Er· rr· =rrEN-- 
.,8 . 2- r ir .r .7 dr- d- ir ;ir- ;ir 

:7'"dr:.1-r•'27 - 

• ./.Incis 're ,•p•5/ 1/ .rm' 0, mailing ./ht ./ Ir, r-illed 
frilm pulni h•!o• ( *ht „.e 

*• e i ..irih u, horwunwl :[,Il' frurn Jirel:lign /.4.M.wibt I ler, 

X = Icillal .... 'r-i n' r 
I = L.'wi F. 'i•. 

- ha•c lound tha• slides of [hese diaNT,imi cal be 'rnie'L. diagrarnme uor die i•o·ka, dela diag ram 'c•Te].ki• ki 

o,er th¢ •so·,andula diagram, ··.hieh is very useful, •s the iii» .ord. ud' n.imurlik hae handig [e pa kom v¢ral aan'e"" 
candela diagraniN •re 'f •ir>irg •izes diesok.Jea-diagramme nie alty. eul gli' 16 lie 

4(12 1. I.lium'.ic·DI.am 
40)2 The 'No·]1.....1, Dial:rn' Onccihe wiallumens 

Sodra le I.imle 
inciden' un euch "f 'h c carriage·.4 ap "eaa or rectangular iumer,9 •u,t :ip cil:ce• •an die r>baan· n 

gehUc li rephoekig¢ gedeel·.• i. figu•r 12 aanecgce, inul. te,va]51/ed in Figure 12 has Ner..kulat/, 1. average hori bereken 4 In de .. delde hor//ale i.iminasil in ella 

#lai Ii,umiraui. ir eail, •rca can be faund b••iding •he gubicil ge,ird •ord di·ur die invallende turnens dour die uare incidenl lumens by the lue area 'f lh' recian nl•I 
£,pervl.&nn dic regheek,ge * 1¢ verdeel [[ke Fach rectangular area in Fiatire I has u le. h and 11 will reg- 
hmage g.bled n jill:. 12 bel ·,1 lin:ic el ·n '•>dl' yan 0.5 of 0 5 (•ine, the mi.unling height u. tori.£. 0 5 u,res le 
keer die monwerho..lot li' verhouding© van 5 ke•r die mourling .ght aliing ihe •reet and each reciangle i. / 4 -rhoopEe lungs die htru, af. cn elke vicrkant in hie,d•e regirm 41-4,ilele.,anar,0/ «13 i H)1 - foux [{2).Fil em*rae hc, dili ·n 4.Makie an f 1,5 x 1(12 = (025 X H 1. ..i . 6 I 10, * len,·.11 .ir ench area li equal 10 1. 
Vir verhi,i,dinge win 6 Ii,· 1(] 1. die lengle van en,e Bel,led tnount,•g hclght Each recungle n ihis region thereli,re lui·. .... .1/ die minwer'-w Elke vi•An, in hicrdi¢ .6 ied an area ./1 x H) (0 3 x In = (0.5 k H!) Fil e•arnple. d rhe . alls ·a oppervlaki© v.in 11 I . [11.5 .H- (0.5 I Ha} I•Liu.Ing .Igh, •20 fuet th/areas ir ike,wi, r./.ngare 1® BDoorbeeld, indkn dle •nd ..iniccrhioN ·.e 20 uet is. i' die 2® square feet •spectivelY op•.,- 
vUU¢9 In die .ee g¢biede Ur) en N» vierkanle voet 0,•der 
•Lcidel L 

Dii is Dim brir,klik cenv•dj@ m die iso·ilturnunasic· 
11 1, Ill' a • /,ple /1.• t. 11,/ I. illumina ... dl.gram fer d agram ic. op'igie van e.i. gege.. monte©rhoogle le leker, 

any /1/sen •ne'lnting .18/ 1,> ploll. 11. illumi!•tion 
deuT dic illuminasi¢·waardes by plekke •t mel dic middel· 

val . at pigi tums co n,5 pen d, ng [0 1 h e «n ¢ res ef recta •gu lar rull w,in die./.ekige itreke .=cm, aan te slip en die 
inte·vals :ind jaining pirms of equal illurnination a9 shcmn n 

runte van gelY. ill.minasic met nnek'ir te ./bin' sols in 
Fig. 14 figuur 14 sangedui 

Die tabel korrek'•efaklore uht g€Wounlil: I is-[lii 

Thclablc 'conemnin factm ihai u•uallyacclinnE.In> & Inini,MediE,NT.,rn veTgnel li.n nan . faktor waarm•e 'LI 

is,i#minallon di.r,LI,1 giv• the factor by .hich the ¥ahle illuminatie*aarde van ene Hoilluminasielyn rerinie,unildig 
0, 1111,/ malion on Lai 1=.....lon line must bc mulli- moet uord indicn gcbruik gcrnaak ,•ord v:m ·11 munt•erh,inil:12 
phed if i ii,ounling heigh, oilier Ihan thai for whieh the illu w w/8 van & h®gle en ** 'wri," 0,0 ingindve· 
minat„in valuy r.kul:.1:d, „ Impbyed Clar[> This raclor waardes bcralen k Herdie fakiar 1 ktaarblyklik dic ve, 
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ANGULAA ORIeNTATION CHAMT 

CENT.Al OF RecrING'LAR AREAS O. HOR ZOITAL PLANE 
PLOTTED ON THE 

SU•FACE OF A FLA11ENED SPHERE 

LUMINAIREHO7 TILTED{LAMPAXISVERTICAL) 

J80° 11©u8E•IDE 90. STREETSIDE e 

.....fe;*yeee,w••·"n : ··· ··· 

7 

i i 
*---._0.253' 1 2 

/3 
IS 10. 

180* HOUSESIDE 900 STREETSIDE . 

2.75 ST -2:03»¢C.C. 

07• H 0.75. 

D. 

Fix. Il 
*1,•par·,iry . * over .i.* chart . di·•e™J[w· * "platiweld 'im 0,%' 1.r'%,/el' dlw"m i. 0-N im 111' 

*•ndlt 'ower ,lirce•ed Ii,ward ce,$1- of reci,ingul:ir Imirde I. dir ki·.In' wil 1/ dic 11,1.14,·11]11,• inn dic reg· 
ar.. '1'wi, diajIrnniN ;re uird iii: fill :/h /1!en,11/ lin/l hi•ke gebicd• * ., I. liu,m•.1, Twe• ilil,grumn,u •on' 

* * re,·lilligi,lur •irw• Rebrulk - ©v·0 "ir i·Ike ulri·rmulluw,· '11,glv•rp. gromp .n 

r....i'c :Ibilili· 

is t' e ratic ille)1 'hz. He Ls the mlnintin, height used hi,uding ./2, wa,ir Hu die ,]I,inle.Thiwogle vorticn•oord' 
iwii -*i 

in ihe calculanon W in/minallo• vali,e• Bnd H IN Ihe mount M by 4/ berekening vall i]Iuminge,iaardes gebruit is, en 
ing height . be 'ised H dic mon,eerh<,ogre wat gebruil: gaan word. 

5. IF.411.8 01 1 I·STS ON A RECEN'IL¥ COMP[,E rEiD 5. LITBI.KE "A TO/'NE {IP 'N ONLINGS- 

INN·[AL.IATION VOLTHOI DE INSTALL,§!E LIm:EVORR. 
Fig,irc 15 shova Ihe initallaIion on [hc Sivewright Berea F.ur 15 toon dle instalsic Ir dic Siv¢•righl. Berea· 
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41/91 11 
2*Elk*h.5/:14 k 
f' 4-10«14,2 

. 

:9 

444 3 ' 7 / / 

f J i ((( 7 

/1...INA....4/ 
•.Viwi •*T 

Egi" 4 
EXAMPLL OF AN ]Se-' .J•liNAr./ DiAGIAM 

V•,rh# - ·. 1-illuminiNe·di,™ri,m 

IFig. 15 

Sim,lighiing IN.,1!Ailim Slicwrigh,-It-a Mon•rway. St™ntli•·i,••161.ie '¢i••wemill·.tre,1-Mi,mrp,•1, 
.i... .ili.bilru 
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Moli,re on ·Ablch fulminance and 111-iration measurcmenti mi,le,i, U.lar die '0 4· 1 illuminai,emeurgs gedom 
were milde by the H,ireau whi,nly ber,ire it wa4 upl:ned to 1/1 kert lilintlt dll er,i] O ve.ecr eopgrs' is 
•ra. 

The da™ficati,In •f ihis riad a©cordin• M the pri,pehed H,crdic pad is doreenk©n·,Lig dle jocrzes:ekle 1.©de :g 

ce* M 1 11 ,5 Ii#hied by cut·ni[. sodium luminaircs i. I A Neklass,Aseer Ii[ word verlig deur middel B. r..tri 

itaggered and lingle side arang,ment. The niountin, h¢ighi .muli,re van (11/ ril'%ny Lipe, w,11 n.i nan dic een kno[ van '48 is 15 Fee[, over'.6 feet and the disiane· between coniccu· lid en in versprngerde rangskikking aan•bring 15 

tive |uminair- ,s 104 fel meD'cerhA+e is 35 ¥-17 ./ 00[sick 6 vee, ce de ais·.and 

1,L%el 'pe•nvolgende armatur¢ I. •Oe 

A very inicresting fea'ure of ihis t,st is le com./son n la. in'reg/ne kellie. val hierdie toe' is d. ler- 
oblained helwcc• 1/ 11]minaqec of an aiphaltic section and a gely,li' w- die lurninasie van ·n g¢[cerde 0¢deeli. on 'I 
sect- 4+. a eo•= Enaee o•i •e M .c on·Tami ..re Medeehe „i 'n bcton-0,·rvlaki I een un dte opritie, waar 
boih A •cliang hail Ihe sarne a•erape illumina[,en alhel gedculie!, dieselldc gerniddelde illuniinasi¢ gehad hot. 

Figure 16 shous a ph/[4 gruph .f ihe 'spl ic pari or Figuur 16 Ii,£,n ·n filli, vnnde getcerdo ged¢e c van die 
1he rinud md 

rl I I I . 

+ 4 3 

j '' 

•ig 16 

Fli,•Ii,•n••Ii.,E ilii· R,•. .... 141,1, -n die n,im·r.11*le uln ilie pil 

The rl!%1]11• obtuin,Ni Eire tabkihil<·11 in Fig 17 11:e M '113[e wat wk.r> is. werd in figour 17 Retabular 

The impir·ance 41 ihe: rcileet ·1* propertie' a (he road Die belangrikheid van d,e weerkmatsende elenskupF• van 
lurf= in drceil-ing • ctear[v illusualed bY the re%ult' die padap™vU·.c v. sover dil Waalverligung aar.Ercf. 
Nom Ihal me averligc luminnince frem ihe lighter con¢re·le word duidelil deur hierd' re.liate weer.:01 lit s ,)p· 
surlace is more man nuce thal from ihe aiphaltic gurface merklik dal die gem•dde[de hinlinasi* van dic l,gler /18 
uah the sanic i.mina,ion l./. Thi results also give an ill.per/:ikie m:er as iw /km sovuel / as dic van die lee,uprer· 
incliealhin of (he lerrn& ·niedium' and IJghl·' eoloured road 'lak' by diesel]de illurninane.i!. Di¢ res/[tate gee uil 'I 
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lig. 17 1.iR. 17 

5%.Ily If Re'll /)IiI:,i,•ed Op,limmin,1 •ull .1/ ve'l 

9 

HZ "1 23 
13.6 j. E- 

A•.rage •umin•Ee cd,hq it. 03/ 0.30 0.74 Oemiddeldc lurniaahie kd••• ¥1 030 0,30 0•74 

Ayzw•e ]Ilumin•L[un lumia•'6g ft 124 199 •enilJd•Id• ili,•una.L• lu[,Ic.'ik VI 124 1 QU 

*•11/Illy, 2 I•t. •• 4.1 &. /& . n .mil . 4 

Innk. maz. 
IL,un 'IL,ln linif[!rrn[/ 41 4.1 ./vormilwid yll' Illun•,D3* 3l 4.1 41 

- Il 
Aierage 00m-* illur- . il, unun= 

D[ 8:1 11 1 20.1 8.1 

A¥,r., .mid.1.1*ie 1.== 

surru• used in the coa The ratio of avefage {11,1. nation aanduid// .al dle bellni: val dic Lerme nle,Ii'Ii". In 

average luminance h.· Uuu,ige paduppenlak•es wal in die knd¢ gebfuik •ord 

a !3.1 for/:....,surlaceon th¢ Giraight 'or,in' I I. [},e p url,uu,!ing van 'crmddelde illuminasic is 13·1 •r dic 

road uni' in tern,§ 01 the code is ihe r•io I©r 11 lighL gemiddolde lumin,il 

uilcurcd .r fac= A cut·off lum,naitg are ned The ra[In for :comppervlal.te op die re,01[ sed,elle vu, dic pud, wai ingu· 

1/ tuncreie surface is M L 'hich means rhai i[ i. %•ime•ha• volge di' Uide dic u,rloudill 'ir 'n ligkle.rige !,adel,Iler 
bilier [lun a ligm ellurld *urfaie The r.le .1 20 fluid /1£:kte is as die afsny·t,re Ii,matuur 'ehru,k ./1. D© ¥,r. 

en th:•phall. porti/n on Lhe on.ramp s nila ./c rcft.iion houcling 'ir dle beto•-opper./.]5 KI, wat bclek• dal dil 

/1 :hu muminalion ratio . ihe surface buc•le !1 1. Ii, a lebial hel• 14 . n ligklew....]ale Die verhok,ding 

v.0 101 •' up .L: g..rde ged/ele van die 'pril ./ind 
lu,nin•nce 

part iii ilie ramp whor, there is con,iderable horizontal .ir .. • 11/ 'l getioue lecrilaue van die i['.millas]I .wT inuding 
.tu) und le lunlinance 'f only a hmall number ot roim% luminagie 

li,uld .ured The =*,1 0,1 1• CilliL[,1, 6.- v•n die padop. vUkle nie. nnidal . .neem s op'n gedeeltu 

ia©e L. alst, subject to this critieihrn for ll·e slime reaNfin van dil *ar ditar 'll .1,inb•rollk© nuitc lan h,ir,%[},Ual¢ 

.ni,11,1 'cen.:Irdig '. cil uur dic hin...e van I. 

'11 kle,ri .luital pule licm¢et ken w- Dic lerholding .al 

. de belon •ippei.lakle #. . I & dics...... 

ii,Id©rhe•,gi in •4•1 on• di•ellde redes 

6 1 HIL NEED ... 1/PH,IVED 41//ETLIG]11 ING 6 Dll- 1/ HOEiTE .,kN VE,4814 .DE biR ul'. 

VE.11611/{. 
lifilrnumin - Ilie .·le.1 el ini'ovid s,re·Lqlighting i,n 

nigli Irallic *afely i, hcall,red ihruugh the titerature and n #/. In¢r,n. die IL[werking van wfbewrde .raat 

n[len <lillicalt . abtain. 1)unn: 1965 a L-l wnimillec 01 verligting op dil ¥5LIL'/l van nag·Verkt- . dwarsdeor die 

'he •4#e Il 1 •aflic 'nyinea• und the 1[1JminaM' En· hu•k'kbare lilurawur ver,prcl .·n I• dil.•.1. moeillk bekom- 

gincering Seci€iy •as formed . tollect rudily a.[able lila b.al. Godurinde 1965 LS ·. ..mentlike k•miwe val die 

4-ng •r.as /1 4:reciligh(Ing ./ accld¢Dl .ind crime Ke· Instiuu un Verlkeersin,cnien . die 111Limmaling Enzi. 

.in, 1,1 pre•re a •intien rep,in summar.ing [heir find nee,ing Sou¢t> ' gesug mil dic doc[ c• geredelik be kik. 

Ings and lo submii 1his repim to (he United Siate' Sen;,te gegeuens in verband inct dic ulluerking van swaaiverlixti 22.2 and United Stai• 1[ouie of Repreben·atives upllevcrmlndering van orgelukk¢ en miidaad in ..m 

'I ....arin hui bewindir,/ uiwe,egli 'Ird. v.or / be 

en orn daa'dii 'enlag aan die Se .[ en {N luis van Ver 

leonwoordigerb an die Vcrc·,!gde Staie wi•r ie !6 

The very ctimprehen•,ve .tpurt 'i•par• by ihis Jain• Die bait i,m•auende ver,la, uiit deur hierdie ge4,an.ril 
.i,orberel !4 k diarni, Re•i,M,4uer,4 eii d 1 9,1 nil 

.mmince las ...Kmly publish' and, uould .. .. lik, komitee 

out 01 plil• 1/ rep• Borne m tfeir 'ler'Glm@ findlrig5 1 onvanpas •web om .Lerc van hui inlerinanle be,indinge in 

./ hierdic virhindeling le herha<il r. 
paper 

[,Wfie accidin• k,Iled 47.8(K) p•,sons and dly:bled ./.rende 1064 6 in di'· VeTe./.: ..ile 47.ROD .™me 

1,7/"00[) in the Un,led S[/[cs d.ren' 1964 1 he '..iromic n .dong¢.kke ge.., 170/• lermink Dic ekono 

lie Vercni•rng van Munisphile 1 leklribitu,•endern©mings val •1,•delike Arill Velilgiingy •967 Deel I 77 



10. re5/1(ing Irc•n these figurl - .uniuied /1 'ight bilill lue'le verlie' de/r ./rilie on.1/kke ve-lionalk. 'c:M Ip ag[ 
dollars, 11,1]een dultar beaam 

Ahout 53 per cent of ihe de.hi neourred . light The Inneve.r 53 perien' yan hic die 4:Ill.ke hei .durende 
d./ rn. (d//hs re]/ed . vehicle miles /1./.c at nighl) A -g •iasgevild & ster (ebers (1•u sterfl¢R in ver 

I huiweier .....cly 21 drnes th' ilriy nile 1./ .1, 18) houding b. die aantal v.*igmyle ged/ronde d.e nag afg¢[6} 
is egIer ..eveer iwee en·'-hill keer s,} hoog . die Loer' 
gedurende dir dag (Slen Agour 18). 

Fig. In 

Per(ent Death 
I Deaths Rutes 

NATIONAL 1 : 
4S 

URBAN 

Night 55 7 

Day 48 . 

RLJRAL 
Night 5' 13 

Verkeenierfie• I:ed,ircnilc •ig e• •A, Syfer. iii IN65 i•,- 
N•,Ni,ill••le Veiliglic;,INniud ierkry 

F.]re !9 ihews 'c extem li, uhil % reciill,!li..i Figuur 19 1,", clie mai¢ ..... sliaa™er.t ng kan 
reduce night inle deals The inlinrmalinn cont,ined in lh,4 illen om yerkeers.Lerl» gedk,relidG die nag k =1]nder. Dig 
[able ]5 based on a study ma,le 41 11 li,Gilinn,1 in [he Unit,1 inli.Ing In Merdie label verval i' gcbasee• up ge•*enh 'al 

S[ates und 64 10,•Ii„!15 / En#[an' up . enkillende plekke n die V,re.... State In ep 64 
Flekke,n Eng,land inge.mel wi. 

In 1/9 8 relighllrul ./gralrinie i. imnwn.id in KIng• In ILMK 1, daar in Kang.... Mi,souri. IiI '11 hefl. 
Cal Mi.ouri FINure 20 %,0,• the /·cu.e n .· .reen 4"Bgram hug n F guur 20 liuin - L,ie lie aantal 
Inge M night ·limc pedestrian tami bullenlS 89 ihe relighting itilli•lt,ge vougan:er·,inaukke gedurendt dle rmg atgL,™tnt 
•rogrnnirne progressed 11 5 ,!%(imated ilia 140 pe,milriap hel n-,are d.tar ,]le[ tile h¢rver]12(ings.•Inrn geyorder ]5 

hvcs *ec 5aved ..0 [he l•clve year perit,8 Daar word bul,- dul die le•vens var, 140 voct@angen ge· 
duremle dle i,dperk van twaall *sp,ur i 

Te., ili,ile Leon hm,ur 21, wat die liulag is van ·n sludic 
Finally. Fier¢ 21 *Mih resilled Inim a :Ludy of latal -1 lingeli,kke uaarin pe•%one ged,nid /1 beseer 6 op 93 myl 

and in,ury ace'den,R on " miles el mainr n,Jies in Kansas hoe[®ie In Kansas Ciiy, dat die on@elukssyle, in die nag 

Cil¥. Showl ·hal 11,c n,#h¢ ac,iden• reduction en Lhese rouleg afgencent hetn verhiwdingt it die il|.minaS]epei] Dit 15 vaii 
in,·reased in propertion . 11. 1-1 •1 111,imination Nole be.]all# c• daarop le le' dal dal' g:¢n v:rbetering 'lorgek/m 
that I showg n. imprK,vemeni on fluieg ligh[ccl to I [evel lei het op pl•lic wal Ic. I .il van mindcr aB 0 4 humens pir 

than 1£4 lurnenM - Rq•IAre foot vi.rk.inle vout 'crlig IB ./ 

7 C./.U NI'l 1 SLor 

Ihere 15 elidend, a ./. Ilir 'Ireet:IR.Ing Ind me polin· D.. b..an klaarbl•klik n behoelic lan straatv¢rligling 
NI benefils :ire 50 #real thai half mul-res cannot be Jus(ified. en die p.en'idle wordele is . grucil dat <Inat gcen ..erdin· 
The prork,•<1 SABS col¢ iIi.dine4 wh .11 he bL|IUU Lii / ]und ing »lifin a. linlfh.Lril• le ucrl. le ,»n . Dic voorge 
...mendati,in£ uhich •re •hin practital :conon. r.,h ..le 'A ........ .Linnic,ing 'ir W.il onx he,kou . 
• f local .Whoriti es 11 is hoped thal rm e cecle. 4 ich u i] gesonde £•Inbewl nge 'aL ler.... binnc d. prakhes. 

I The Abliatkin of Municipal rleurlcal Undortaking, of Soulhern Afrlia, Proed„», 1907, V• 1 



Fig. 1 9 

RE']TTIONN IN TRAFFIC DFATHS 101/LOWING IMPROVED UGHI'ING- 
.·rrnin•crimg •,i,1 .·r...wrfic' In, il. ring 'In .rli:(ill 

lighl ... .Ca•ILS 

Yearbefore learatter Reduction 
Where ligh,in: w• i,•§1alled 

1]gling lighting ind/ths 
United States 

Cali f,innil suite highway en·enog Hayward 
1, inlerbertioos in Los A.cles 1I 10 
95 miles Ir thoroillfar' in Oakland 3 4 

Connecticut 31 miles li thor<nlghfare t. Hartford 5R 13 45 
rna]D 'hor./.fare in WC,t 17 I Haven . 

725 mile• of Berlin Turnplke 9 {} 9 

Flor. Ray•h••re Ri•illeva•d In Tamila 0 3 
Illin/li 1}ler•ighfar•in Peoria I 8 2 
Indiafla inwrgections of slal¢ and federal hi:* 11 12 - 

m.in th,ir[,ll#/+in Gary 43 2€, 21 
lh™e-nlile 5[relch of /8 40 1 
m.1/ ther.....res I 46 32 14 ln'./polis _ 

Mi,ryland malor inle.§ection in Baltimor¢ 16 

Michigan $[ilir In,1,4 0f h,EhuRy cn(crin: CnInd Rapil 14 3 11 

111™1ighfi,rey in Detroit 32 . 10 

liss'uri eig]R mair, thoroughfarcs ill Knnsils 9 4 5 Cily _ 

Neu York thorough/res •f Elu•fal 66 27 39 
1 6 miles ot main thoroughrare in Utica 3 {] 3 

Ohio mail 'rough[arcil. 19 42 17 Cl.cland . 

main Lhoroughfares in Dayton 13 9 
main thoroughfares in RockY River.. X 3 5 

7 •rnsylva•LI ..tersections of main highuay in Darby {} 6 
-1 cnness ee 

main 'hroughlare5 in /89*illc . Il 
-1 el:. 

bridge approaches in 2 Dallas . 

4 3 m]Ics of 'horoughfare in Houston 4 
mainthoroughfares In San Antonio 2L fl 2i 

Utah ilireemil-rekh of •ighway entering Sall 
1 ./ Cil' 11 11 

Vir:lia Wes[ Br•ld S[rect in Ricbm•nd 3 {J 3 

Washing(an main theri.ughiare in Seatle. 2 2 
mail thro•ighiare 1/ Spokane 5 . S 

Greac .mni i 64 lungl. [,f r[,ad ,/ grours i'f len'hs 211 1 Ji 11 

·roial 556 2(IZ 334 

R./.,i. in lig' D..111• - 64 per rent 

•Source, Str¢¢1 & IIighway Safut• L ghlirg Rlirt-. 55 Public Sqi-:, Cleveland. Ohio 

sh.iftly be available, *ill beax¢pt¢cland us¢dby peoplecon- ckon,/lies© wrmou van plaa'!ike liesturc val Dll hOOp word 
cerred %iLh stree•lighii. 1,1,™preek dat dic tiode. wal binnekert beski'll. behoort 

I 'les. de'ir Al di¢gene ..11 m / 5[ra I"Iligh/g t. n.kl hct. 
·,·In• en t©egems III ui,Td, 

R A€'KNO. 1....(:IMF.N. N 8 ....BEr/[GINGS 

Thu •thor •Ish. lo ihank lh¢ Council of Ihe Soulh Die 'knuer 'iervilo wil grnag sy dani betu,8 ari die 

Anican B.,eau of Standards for .rm/Sion / publish dtis Rad van die Suid·Atrikaan§c Buro ¥ir Standaard,1 •ir -1 

Dic Vt,en,8ing van Munis•pal¢ Elektrlsiteitsendurne,ni•&% v.in Ndelike Afr(ka. Verrigtings. 1967, Deel 1 79 



Imper und 'ho C'ry (.lanell Il J.hanne•burg i. Lls. the r.sulls me•len ming on, hierdic verhande[Ing to publiscer en aan die 
ablained on the SLvewright·•crea M©torny . ]4 41* Suu]Mraad vi•n khnne5burg vir die vergunning om * re· 

deeply Indebled to h15 ¢011*ue. und to M J. r Dknipsier 9 ./ lit I' die Sive,•rip./.¢rea·mi·orpal "rkry 15. ie 

lor their •aluable cul[al,ration gehruik Hy is ./ baie dank verskuldig aan sy kolle'l el 

11.In M JF I>unimler 1,Jr .1 waardevolle sarnewerking 
Fig· . Fig. 21 
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10 
Pc• -1 4·h}inge in minibur •il I,igli, flin,1 tin' 11,]ury aciden' 
•{ir rinui- -ligliu·,1 in Klil™™ Cliy, Mn Muc Table V. .ile 
na impr,11,·nicni i,i ri,Mile' .lighTed . le,N ,h•,1 - fi•,ic•ndi, 

PurNL•lit•i. wrililik•ring ill migeli,kke guillir,•li• ,•ig (1,1 her 
/7.R iurliwle ric. 1,1 .inhi/ {11>. [.01 141 ihir 'Imr .. i.· 

hulerilg i. fip ric¢i,4 ./1 ler/ '11 ler .'11 11% 04 k./,10/' Ir 
Lfril,•Ii ill i,Crwell,Ni' 1,·i•,illf,!1. •,i·,g;,i,•er·•iligrlukke ...1 ierlig i' .ic 
ge[|url·,1./ i ' img i·n Ii'.mnic iii .cnell":ie In 'Int• 

-I lier•wlig W Ii,il,1••te lier.crlioil,•program i. k•,i„•I 
lity, Mi'r', :cwirder .1. 

.·i·rl·,1%! In lierruillilge iii' lillilil Ill,w lii'ill•%,ri,Ii, fulul lieci(lenli 
11,• ill·n·ag 1,1 lier.·en,•gr nf *i• rilighicil il ltelighmig 

Pr.n,Inm' 1}r,]grel'/ ili .... Ciy Mo. 

-.ren. 

1 S.IT ./ . ' Ille Pli/0.' EAHS Cud, ijf Prauti• for 9.-1 1 SM' J W T . P.lue,1 9ABS Cod. 'CO fi,r 91re.Ii,h' 
1,/11(Ina Unpublih/ fu 1-d 1 9.IICI 'I,11.& .1 ille•r iril" 0,IN.Ii 'lili.c•, JL •-1•*•dclJ.2 2cl.n Nfil•.r- * dic 

*•[l•I '[1 196' 1•kin•• v .il .A ..•Lal, R.•d .1. .rligi.. 

2 'AISH, ' W. T.: ' 1#..la Nimplill'. .r 0.& W./.i 2 W.I{. J W T 1-C,i,d/= Sinpl fied. i,r O.Ill' WI,h'ut 

Tear. *i• ... 101. V•I,Jri, 23 .b ].,0 Tear. I ' Pul]1,6 11.hi Ii," No 101 i . .1. 15. M.*r, 1 Q I 

3 ILLIMINA.ING./.IN.... S./.TY •Cj,Lidc fir.Iw¢(irnmt.]v 1 1!LUMINATING ENG]NI'+RTIOSOC[ETY O... frphowneirl: 

Te.li. I EL:ectil>'LiuM 1.,Irn -Irm - 194'" Il,uminaling En'ir,Br 7-tin: i,E Slice,hiliti•: LL,m nali.1 - 14*'L [Il Jininal:ni En,incir 
i... lul,i 1-, ri.w / .... 1111= 1//1 '11. I.· 4Ui 

4 J.I. COMMITTI P OF ./ INSTITUTE OF TRAFrTC r N<JI 4 .Oll' COMMI./1+ OF TH' INST]nIr. OF TR.nIC FNCY 

./1/ AM[D THE 111.....1.0 'NO,NI,k]NO 50CIETY: 'IR, All] THI 111....ING ENal..... SOC].TY 

kbll, IAL,I• N=Jb". lilun•,J•LI,la Ene•I•c,Ill,I„ Scpt,m•. I966. POili. I •11:[LI N='b '. Il luln,•].1,• E•in'ci nu. ..[cmher /9*6. 

P... * 14/ dir SHS 

'10 The A4«Mlion Il Municipal Elccirlcal UndermkIngg 01 Sout'•c-n Afria. Prucee'ings. 1967. Vol 1 



PORTABLE APPLIANCES FED FROM DRAAGBARE TOERUSTING VOORSIEN 

SOCKET OUTLETS VANUIT BUSKONTAKDOSE 

by A P Il ]21%14'11 deur A F TURNIALILL 

[hedehimion or .fring work in ihe Eloctricnl .iremen 11/ lier,1.%...in' van bedmdinjtiuerk in die Elek. 

and Con'ractor's .g. and ilk dcairil / 1= Il h,·al Wi,L.611'•e driad..kerb en lianne•erswet In d. eleklriesc 

aulhorilks. mal•es 1, clear Ihi the resrDIrsibill[> M N NOP ve·ordeninge van rlauslike ...re, nuak dit duidelik dat die 
pher stops a ihe Lerminalion a[ ilie perniline• uiring al ve..1/nordeak.id van dk ·in '00/iner b' Oic a.1.11,1ng van 
Inita][alion. The supplic- has i. 100,1 01,1,glillan [,r :ini,iii ilie I •le bedrild ng un die Inialla- uphinu. Die voilf•lener 

beyond the noe*/ aL[[ei and i. eonsumor ,% IT.·e le pl 1. h·L geuri uel.verrlig,inge '·f beheer verder as die buik•,ntak- 

whatever apparatuM he likes. inie dial sc•kel on,le doos nie cn n verbr•L,47 is vry om cnige arpar.at * hy 
ve"Ii. m dic konlakdoes [e 9.p 

In rcspect /1 purtable applianies led from socket i,Jlle" 
8 lore a. liwi ...1* Lo ..er. namely, Und ap,hancls a. dran'barc toerus[ing veormen van bugkontakdose be. 

(rel' i daiir luce moonilikhtdic 
aplianips .:1' ¢GL•not bo i,m 1/ ihon,ce, nl re. rded as Irlable hanteerbare 

a/aul en did waL no / dulagb#ar b/kou kan word nie 
I is becomin, ir.e•ea'ing[) dilicull . dill'/rer'fla. he Dil wilid .lee,W rn,•:like- din, iuisen ·va,Le" .. a 

inslo. 
11veer. fixed" ar M. in in•!111(,in% and 1/ e.len[ af ./ 

linall,•24 te i,I.derN,Le, • die ver•ntwi,ordelikh¢,d van die 
responsibility of lic lipply ..ilorily's brgineer 111. imuur vir ille v inr•,/rurigN®orhe® ie be./1 

The Siandard Regulallons for ihe Wiring of Premi- ile V£,lgens die Shindatird·Re.les v r dll .rading val 
* · Porlable Ap.nance" 1. rreaning lin irpliaae' cilei,hle Pebele bewken verpli• CLS&. 1,ieS,J' 1, ·Asid tul mak]Lk 
I· be ng readily lime•, ·.:lie:e 'stabl,5// .ractie·e nr 1/ veTT'llilil klin %uird. •ir gevest,8de #ebruik iiI die gebruik· 
e,inditior, (il •¢ nuke 11 ne•ssary or anvenieni filT 11 1• he 1,•t,•n•le ilit n.,dig M miellik i,U. .in• dIL van di,ge bror. 
dew,ched by Incen, il a dom,le cable i. Iledhle c,iril ind ..lanniliwn elecinew energie verk. r.ord, i. kan ./.r 
plug 'ir lampholder Pli,2 fr,in, an, 1.,il,Tce Ir,im uhich ule•- rn.del . 11 n .. h.]re knbel Il koerd en suipkentak iii 
Iriel] energy !5 11/1, il,ihle la•,IFIi,1 1/r..ild k 

Noic: The krn, portable a•liaree is ,[ecmed to nl[le (Lul Wel: iinder iii. ditdrukking Verplauqbarc kiencr' I rd 
mod' electric .1[nnyt lod .her L./ 1" elik elekt· & fillel.,i.ruce en under eleklriese spil· 

goed verstaa!,1 
1 1,¢ definition Of i p,irllible ble'lric Hnnil '1 L. | lili 

Factor.es, Machinery aid Hiliding Werk AIL, Iri ,]le means any Wei i. Fahriuke, Mcilinene un Boalerk word 

p,irtable cleclrically i,•emled dril N.L. grinder. plun•r di,Lagbure elektile 'r hinds¢Terdillap Iniskrywe us en,ge 

,]iher clectricnlly {i•er.. h.1. ./ driuu.bure elek·.rie. ualtpedr¢'e boor, saug ..r, skual I 
ander elek(ri. aangedrewe handgere ... El,L,•hu®cl•ke 

Domelic hand i..1,/nces include laill m.leri, poilishers, hinilt,#ellu dilil in ...nyeri, leeri. .ofiuiers. .ar- 
.eourn c..crs, h.,Ir drve.. 1.el,1. inn%, cal.e n,lerr,, dr&:ri..46, '•vohierN. k•™menwi ele . en• ens en ook dra. 
ele. als0 Poriable el.·cirlamy i,per,led han[11,+ h.,re elektriel win•e,[rewe h.irid,ereed* 

Th' Souill Alrican Itureau iiI RI inil./1/ biw [r.Lur, L'p :, Die S A itur,1 •}r Sun{I,wrde hen 'i ianlal ve][igheid- 
eries of eleurical equpment Geiy %»Iricaili•nN, 4. •1.,hlidi 4-ifika.. .ir e[/Uriese app•raia uNe•,el i:/ elnd. mini- 

minimum sa* ala•Wlafdi il,I e|.Ir,ca| L.linn- A lin]1, mum veligheidsm.in,de .Ir Llekirloc ..rnal daar I atel. 
ber i,r these are dectarud . be t:impuls.iry italidard speeific.•- 'n ....41 van di' M IiI verpligte slan&,ard'.sifika£,I vcr· 
t,ins bv Gk,1,·rnnign Nolice I017, duied .lrd kily, 1964, r•nd Ihir in %t,I k,4kenn,%»ung Il)!7 van 1 Julie 1964 en hcrdruk 

repub[,sned In Regu!/Lon 647•e No 567 (Noik·*1415) in ./.eklerani . 567 (kenni•geuing R.']5> ./ 2 
dated 2/d Octob ., I. 5. Th's. h.fely slanda I k i.... le Lili 'Luiber 1965 HILrd e ve,ligheids(andaard, 'urhung die 

9dlety 01 the appliance L' ¢11. bi.1 Jo n.•1 rred,i. f.willy •ri veil,ghcid van dic iprafuaL .Il Inaar BUkel lie n luul,cw• 
ne-1,1 0, a Nug b• an unakILIA perion Cal•.suincrs, also a.inshilting aH!, die giepkentak deur 'n onb,•a,gdo peiwi,r, 
Co:,h,der Lhey all '¢1] litkin,h¢,r rights und the inIer.Don ot uA lic Verbfuikerb h ook van mening dat di· aU|1/ 1. [I 
th' i.lii,/ by usin' preperly installed sockeoutlels ·i' c. binne die beclocling van dic rcgulaines is orn vanuil .e 
Ned apf•1•at•, such as burglar alarn·,b. uindo. air condition h..rhk yerns[alleerde buskon,kdo,c urpardie *an I shuni iii& 
irg un,L„ .# 'ate, lin·.ers. rdliNeraiors. -shingmaehines. dlclalarms, veng'.entlpe van lugrelling. stowl, uate,ur 

inalbaor' and bro•*lers. welding Anch ne, #imming ./1. •armen ysk™c' wagnia5!iene. broctsie, BWe.81'.avell' 
bor/11* Ii'in,• Itc 1 hes© devic. are noi ,111 towr• b> •emhaild.in• pemrle i. hern./ .s Hierdie apparal' i' 
safely speciticalinns and the inlernal uir.ng e[ certain 4Tlrirn nie 'Innal deur h.ghcld«silikagi. gedek n e en die [ill,ril 
1lls l••vcs riwi h ... re,1 Th G I I en· ide' ill,•[ r . i helrading van ve.. appil™ I 'llit ./. licnie oer Dic 
e•(1'11 .Ind ,%,Inlion iir,ult,1, for iJI:,hine s,rens i,r Kla• in 11 P K 1% u'n liC,//0 f'/1 h ]Ie h.1.Ir er verlen ng'kilmlillu 
hooters, · unnhil :,¢ regarded as per,liane:,1 af ihe, in·.6111'ilion .i iele'non ·i....,I.,iuill 111. 1,4 ..... be.ki.u k.n 

ande, removal may b¢ dcm.Ind,•! .L, .lnU,me · The, con•ider unrd nie ·88»+Ii die ing:ila-· of verwydering te .mige 

Die VereD,ging van Munisiple Ilekirlgile'ls,indernemings VRn Suidelike Afrik,I, V•ri;giln.. 106' Ii,1 1 81 



•h ms[Sualions w compiy with ihe dehtion of ·Penable t>d ge·eis mg word. 1[ulle meen daL sulk: inatallabies «· 
Apptianc·cs" I Ihe Sandard WirinA RcguldtiOnS doen aan die woordomSXry•ing van 'veiplasburc locstel[: 

in di, Suit. ard Bedradings'cgu[•i. 
T. !966 Ainen[Iment4 /3 ·he Standard Regulaho• f. 

the Wiring .1• Premises rcqi,ire ti,we]·drying rails and ,adia Ii' 1966 wygi8•ngs,an die Standaard Regulas es vir die 
.. mou.ed in a hihrlom . be ins4111. as pait ']f 1]. IUIT.,[1 ng ,an Pericle =i' d. verwarmers el handd©ek- 
fiked utring q,lial carthing i, ulso. n,,w required fui droers in badkaniers as Jecl •an dil vas(e bedrading :crn•1· 
F./ Washing Machines and Dish/26.,ers, stu.. er leer moe( weTd. Sresialc aarding word ook •ou .•r,lb •r 
heaterN and garbage Disposal Units in,lalled d,in w feel ./. wa-/]iene en sko[(e[,led.•IrS ..le, ".akrver 
l a waler lar ..irmerb e. alyak,1/binders h. binne ses v./ val 'l later· 

1rn.LI g£-ns alleer is 
The rec£,mmendatien committee for thi A M E.U.. fur 

New Ele,iricul /'ma#, upprow certain apparatus suit *nbevelir.0komitec pan die V ..E O Vi- 1•UWC clek- 
uhle ftir use, Frlivi'll,I 11 i, instal]/ as par( /1 the fixed (rlae Lommoditil lair seker¢ appanaL vir gebrulk good 
wiring niiI5 dit as decl van die va5te bcdrading .ins•alleer word 

Thc n»inly i,r electreution is aitribuled .portable ap• I. mccite van dic noodloill: elekirloge an.lutki 'im 
.lifilles Ild Iliere I. 11 tende/¢ey i. red/¢e 14 number o[ vi,liT [ip verplnasbare appamic c, die neiging is • dic •antal 
plu0·in" insrn!!a,ionN permi,ied in5[oF-installa,ies ie beperk 

The i.'108% 'lul,on r. th. roblern of 'af¢ us' Of pO[· nle ouglopende oplesslng - die probleem Vlr die •Cllige 
table npplianceN fed from .ke··011[le,s, is th= insiallation of gebrunk val verpla.,barc ..parate loorN,en van buskontakdoic 
Tmed earlh ·leakage deviecs. 1.,3/ Authorilies, wich ope- l in die :beulk v.,n lardlcktoerus·.ill 
rin-[ experience -[h carih·leakage devi«s i.led for the 
whole ng.lation, And Ihen· 1, a high incid.n. of ·nuisan• Pla.]4,ke b•ure wai .i•dervinding bet un dic gebruik 
Ii-* d• le. primnaly, 1hc inhren[ and rlatikly high. v,n al,Tdleklocrusling vir dic hel' inm]Nisic, vind dat 'o 
lh,in,£h harnill, leuk:ige eurreilis cscaping from slou cle· grn.il alamal van Inilige onderb/kin/y pia „vind Dit #D d 
ments Ii' ./difficul.pin·pointanculral fault.,]lich, hoolsnak[,11 loegeskry• aan die heirekilk hoo di,0 on*kadelike 
a[50, would diuie I relay . operaic. as & naral ionductuil ilrome wai van die stoele[emenic n.Irnmal•,cg uitlek Dit is 

. /11 bub·ciri,il' invariably ari bell/KInn¢41:11. (Double ilak moeilik Inn 'I ./r 'p di¢ neu[ral, geeler •al ·n re!' sa[ 
role igolation i. all w.beln·uib wel,]3 faillitate Ira,in@ . hi.11 lerk te bc-1 langesion die neutr. R.]elm I. alto 
•ins ) Fll i,Tes.ent lighting cir™,• 5©nl¢¢irnes caused * *rnbane :Goonlik gaamgokapp,4 is (Dubbelpaige 
spuric,- dreration of relays. The leak,a•ent a a •u,Heh lk.keling or 'lle substrolm. /c 'al die he,]Ing van silk¢ 
c•nl ballaEt ma¥ be C0n9Lderable *C vergcmaklik.) 

1·he sunmivily and [requen• ipuriou• trippin, et an uaill' Striumbane vir Ilullebsensiever iging vero•,fsaak 001 
Icakage de•,ce [or nc,ebvioua reas•n, Nad, l.,ons=IiI boms fuu¢Lewe •ierking yan rela D c [.6,ronie op ballas 
riere ihan often [he eleciri•I c,intractiw called upon .i ..1. mug wimi iiansienlik wees 

remedy [he ./. . believe ..the earth·leakage de•,ce is 
Inully An wesnenumbe•'f consurn•Nimplain• Die result if Revoell,ha en lagilge ,•nder'/* • aardlek- 
1he carth·]cakage drv relds dikwels ec i, inbtalled and nuin:ained b, vii L.. geen sighan rede nie, hult die v,Tbruiker in 
Lacal ituihorit• Local AuthoAes. ook dic 

thefor,i hes,ate clektries¢ larnamer wa( in*prne• vard <•/ dig Yout 10 L. 

d carth.leakage devie¢i :in their 18 heritch meen dat dic aard[/ar,iriat defeklicf Ib ma In point of supply ti, 
a cor-mer 

'n Oorniatige 'antal ian verbruiki·nkliwes .1 die geyolg 
The Pactori. Machinery and Build• Work wees .A• places as BErdlekapparaal dcur dit· Pla*slike Beituur h.or.,en 

the roponsibilitY of priwilingan earth·lcakage devic• en :cinslalleer •ard Plaiiblike BeiLLur i. dug h.i.er' • mher 0/ 

approwed * * r[,0 Ihe •cr of 1/ apparalus. aRrdleka•araat I die The hooftoew,crpunt VHn die krbruiker t. 

s•Ilati„n and maintenane€ of •arth·kakane devices fur aan W Ii,in• F,}rl· 
able a•pliane¢• 1·ed from si,eket·ihillets nlwsi. in the same •i. Die Wet he rade ihe • Fahnel:e. .onsibtmy :if Maslincri, en le Bo,]werk plaus die uscr and not the [„cat 

ve•i<irilehklieid am 'n aard[ekapparaal ,f *ily •nder goedge 
keurde beveiliging a.•n ie bring op die g•bruiker van die 10¢· 

'ntnrturN %ated •,th pump Sle] Dic in*allurin: in&tallati en insiandhoudi. van aardkkaparaat on& in par. 
Elcula' vir an annexure •er'huishare Mestelle ..in:%,en val. bilike.ikdose m. 

deggly.g d J¢ vorantwi)¤rdelikha val dle verbrull.•r :claak 
... en 'll <hi van die /1... .5/ur nie. 

A Aanhangel .. die pr,iblcnic me, be(rekking 1,4 
....in//11/6/s /111/dig t.elig word aang.heg). 

/ 11 i· A-eia,ion af Municip' Elcctrical Inder¢akin• 01' Sou:bern ./fr ga recueAr/'i •967 Va I 



AN.E./RE 

DOMESTIC PUMPING INSTALLATIONS FOR SWIMMING 

POOLS AND BOREHOLES 
1 B¥-1 ... AND .....r.01,4/ 'do-it-yi,ursclf" in respect of the punnping •nyia]!ati,inM £him- 

plele 
T!%,tbove lenlioned seli'-con,ainud packaged filtei,•I p[Eints i. comp,inencs ly. of instullalions logsibly et 

.ire relidily available. Thes¢ inslallalions ire 
centern con,u,Lied by [I rn* I*,1 A. ir'. 

..le cab'. 10 1. ilarcit s,icket....in the fixed 'Nal- 
Electricity By·Nws generaliv provide. ihat any install lations (Ir ihe prentises Most domest,t preni,•es I,re IL™,1 

fur *... coaneewd :"gle pfue or abou• te be conne¢ka *ith 'he ser,kc¢ 'upp['. 'reg phas¢ pu"r' 1,16'llal•im uswny 
n ain' shall dJ be ./.ided and ftxed and malntalned a, all ncM 'on..¢ 

Lm. a problem. 

In safe workang order by the 'on•umer or ouner at his lin .Sui•,Irning .oc>Ig Ind boremiles ar© not short teu,i k.ve•L 
-.nse, in accordance ./ th¢ge b.laws and the .iring nien[% Wh,151 original,nitallations may be reasonably sate regulatlons. No person, .ther [han an authoris¢d oftk•al cal Ilse i,1/·I••s end./. 'T ./ life . the a- ./, dirccdy or Indireclly connic, or atemp, to connect 

·lny in5•1]2•jon or pan thereot /,ih an) service main, ·· 
5 ELECTRICAL WIREME' t./ CONTRACION. A."1 

'rhe •nus E. 1herefere on the ennbumer io observe com- C•nNun,un dri-1 by the economics e[ providing for 

r.lec with ./ elcclric'y bill/5 and wiring r.gultion& •linrning in .ik and hereholc•. and adviied by .*•' * 
les'.' ©r an, allers,ions Ir ./.sions [o al /]clcal irilal· arc M.emed mainly with ihe ,ellin, of tho plant and cum 
lation. The ensurn.r i he proceeds lith luuthur-1 oun- Ilonen• seek. refuge in * dehlion /1 ··Wlring Wurk", r. 
necL]ons docs lo al hus e•in risk and reponability ihe Elceiriuil W)remen·s Aet and Rigulation, (Ait No. 20 of 

1919 as dineniled) This de•nilion fur ionvenienic is quoted 
2 S.'..... POILS AND ....IDLES 'n full as....· 

TI™ advent i,f 'he privite wmming po[ and latterly w ··WiTIng Work· ..rans le ins,alialion. alleranon Tepan 
au.Liul' ilf 11,e waler res•ric' uns, the b.reno/, and iho a•aila· ilr .... 4,1 any cable. c,>nduc,Dr. •tting, arIX•ratus or c,indul 
bitlt> to the pub[ c 01 le /0 ,:all. plug i,i ' I....d filier in & co=cled . sueh premis¢s. but lues nut Include any 
In, an<1 pumping units, lus accen,•m™d * i,- • pliwille u•ed 'or porpeses Incidenial to ihe 'uppl> I ele,tricity from 
./,6 type /1 inBtallatum Local Aualor,huh Ulnluit nid£|I a distribl en line 'f al> 'upplier li a point of consumption 
nite• plead ig•orance 10 . e.slen¢e of 1.. lallation5. iii i. curinecled 10 «ch premises, but docs n. include an> 
because the consumer..ho more often [han /1 i, unahar. i. # uork (in 
the imphcatk,ns, fa•ls io ripor, -h in5ulla,ions. 

ta) any tran)%* dj,Lribulion er ser•ice ]Ine o 
1. ....INIGING 1.....LATIi/,i: •erv'ce apfural]9 0, 1he a Ipplicr: 

(b) Iny able, condu:kir or niling ft•r Ihe •,upi,ly . In Ver:eniging, ihe 'll'kling ./.]al.% d. 11/t ril.. plans -Irreili i,• 4,/ clric,il Ipplianre Ir(imi I b. subal¢d a pnint . le Counl] fur a .imming pool: unle:. I ii.. .1 -1........ in ... changerooms and .her structures are erected L. ASSOCLation lecled 1,•Iny ..1.. Irmi•ilic' 4.4 Vcry fc, Minuning peol eleclrimr Installations 

have 1,9•n In4pecied by thC COU,!CLI There niuN[ be (0 .1, y <lible, ci•ndue,cr, filing, •,•riy apparalus ur .] 

olhers which have noi been inspecled Thc Council bct.cen di,in ¢uun•cled or intended 10 . connecled ti, I 
1046 and 1966 approved 186 bor•h©les, ihe maiority ni these suppl> 'ysiem le presh,ire /1 whichls nor/•ally 

wire recclied •ince the Mler Te,(,ict,[ir™ less than I> applicallens i.ere vel,i. 

impsed •1[yin 1960. Since men appjications lo sink bore· (d) any cable, condu,Lur, fining, al,Faintu' . 
con. ' 

hol&.B iveraged 11.1 ' pe• numth Relatively [15• boreholl duit .ich ¢,ill,litutes machinery us defined in 
eleclrical purnping installations havc been inspeeled. Whether BeDI,rn Inc ..1. Mines and Works .4 I. 
0] not. all -plkations to sink barehe. have ln I. been (41 No, 27 I '036% 
#i .hed Ls Ti,DI known (e) any cabk conductor, funng £,r c,induit used or 

intel,ded [0 be used In coniledion • ny tele- 4. T"lESli ]NSI•ALLITION ra 'h or 'ele.hone .p'/rails i. rad,i, I r.li'. ©r 
Most pumping unils [·or s•immin, pools and bi,reholes <f• tlny fuse·/irc. 

require single phase electric motors rilnging from + .ric Nor dnes 11 include any cullinH 'f holus £,r 

Pilwer to 2 horse power On aciouni ©f •he expense in con· chases in noors lilli i,r '· cutling 'r thread 
St./ing a poll 0 ,1/king a borehole [he ten/ncy is to 6¢r-ng el enduns,ir uork iiI a similai iul,re 

ble Veren ' ng van Munis Ble Elekt * Afrika. Verri:Un*s. ri ,(cils,indernernings w Suidelike 1967 Dee] 1 



A F /"11:12101 MACHINERY ./D IHILDING WORk (b) The submelsible 1.lil pumping uill /%ems 

A<'r a problum. Th:': units :'im¢ eq I'peil [ro. 1./. 

faclory ultl• a lungth of •cxiblc •able A *. 
. lis A,t. mal'lls d•fined as li•Il£,/' 

coLe uable 15 pri••ided ior •bree * molon. 

...Inery • I:J. - Three basic submers]Me motor cen,Iniuion'. 

. any ./rn... or •ny stalliaary •r prt./1. c (L) Al .v• molon in which the winding .irc 

gine or bo•[er or [ther si•m *I•tu5. 1/ L•v•red /11' a waturprool Ing..on and 

the -.1.5 o.cral¢ drealy in wateI 
(a) hs any pressure ..se[ Ir perable .s entainer, 

(ii} Oil fined molor in •nich •112 entire '1LE'ter 

(b) an' appliance or combi.(ions of ·i.11/1,ub 
. filled with L.....e oil 

used [or gent-rating. diveloping, re•e,ving S ··iii- 

ing. er,•rboN, iransforming er iransm,t,Ing .iny (•,0 M.*is with hcrmeti•ally sealed 'a,or, iii 

turm of pouer ./ tr•erNy. or fil lonve/ng per Ihich LI: v.indin/arc comp|Clily saled 

hons ur goed' :ind in an /1./.d ......Cel ..C 

lite nhilors thimbelws are adcq•acty in%,ilatcd 
C. ally other appliane, la: me Mills(er may $ 

ninic. ./ the Ciazine dowlar¢ to be machinery 1 lie .,implele umt Dieter and pump i& gusrended in Ihe 

hi, Ih¢ pkirp,•ses or thu Acl, but d» ,iet in+ 
11£,reh,11• 1,> Ihe rising puroping ¢.)lumn, Vkieh Ig secured $ 

clile 
- 

8 .[all,fi,[18 device Tr.ing In ./ bi)rehok Casing The S.pply 
(i) maihincry :5 d•fined . 1. Mine5 and aille i. Jamped te lestcul pip® down ilte boreho. Earth 

Wurk. A.1 1916 (Act No. 27 of [96'9. u#.'ity is .... by .aah bends belleer, the rlimp 

ci,lunin, bar•·hole 
•ri) domes. /001 ances M ,·asing lod e,•ntacT ..ii... 

* 't, 1•,ch, i,r 

<i,i} •chic[=s other ihan sleam driwn *,eleh, 9. E"rHING REO' 'REMEN 19 
[,9 machunci> 'imated iii th• danger area •11' an 

1 he Verecniging Clarilly Undernking ha, Found by 
•pioNiv• rac•ory ab described in 1lic reg, 

exp,ruence, tha( pipe fUtinNs may •SUIL 10 1•e •(85 0• Ilt] 

lations made under -]Bives Act, 1.6 
w·tb continull bond .© 1/ high relistance .01/15 1. le rip. 

e.c• Nin 36 iii 19916) iming•. th: borehol© usi. is often bitun• n coated, a. 
Pri,wd. that al] •16,trial dgmesti, appllances ./ he 

li,£1,,c•i•iance ..L[ a. water €anail . relied unon lor .1 
deen™d ia b• machincry for Ihe purposes, of sections Thirly *arth, Ca•es arD on re,N)rd where the consumer re 

*. Thirt> two and lbKity-thrc, nulv. .. eanh b•nds to lork en ./ pum. or pumping 
c,•funin and 0, •]hole •05•[lation 9ubsequent4 bArne alivu 

#inril ,•i hsue Il; •helher •ir * a plug-·n m,Jier h 

.ae*/r> " .my liti,• I.. does a ..e,Nc .ash 'g rn:Mh,•e *ah latal ru•]ts Ver¢¢niging thr,efore require% a Separle 

whkh very I. 15 p¢rnlanenlly .. 16·d i. .itter ard mith 'unlinuity conduclor h, be ineorpornie• in Ihe supply 
<•,le i. * submerwd niotor or sensitive c,]re balance lar' 

.li-ge SW•4 
[•Lage to be provided whcre solid e:irlbing 1% Iwit pos.ible 

7. 1,0.ir,11<' ...IER P.IMI'ING 1/91....Arll,)/' 
This requireme. raised I sterm from c,inwni& and the 

Bixehole 1),irn,·Atic waier pi,Irping irs[al],liens Irinim•u 

two L>pes The ene type Li 'hur• the cleclri• molor is an [hu •upplien of submer.ible purnps 'rhe complninly •Te Lhat the 

•ubmersible .ir•,p ng i.. aie impuried with t. spe•ial 
•urfucc a,id ihe purnp is ./en by dire' con.cction I Iii. 

g.[> cable aitached and that a fairly ./pnatfince 1.knge 
rmilliT i. h> belt drive ne *r t>pcs the Robnle.ible 

na> L,ke place due lo the'luse prounwy of the .bm¢rsibl 
unit *erM pulnp and motor is submened in the borehole 

pump mui. .Ind./. wl,h /: carthtd media. rendell g ... 

hingle pha. and Ihr¢¢ pla*u unit, for bolh typos of in leal.ag¢ relays ineffeclive 
'W|]H•/.Ire IllLL,IL 

I ha' bc¢n ascerta'led ..1 /¢ special supply 'ble / 

8. FERMINEAr 1....IATIOIS I .....1/ all rubber lied •ble . a'lid se'ling I. of mol 

When a c•iniumer lus applied for permanellt £,prly fi,r fuic, a thicker bheal]' than usual beltcr grade of rubbur 

.Imp 'Liti.. •ri,ii,ita and perfectly round Slricily •hcre is no B S + 

S A B.S recommendation. for cables whil.h :irc inlenclcd ftir 
(a) The s.'fa¢¢ type :if i.&'llat,©n i. 'raight for 

-08 in .!,,her •hen connected to a submers,ble pump 
warland.omplles ./ 11. Standard Regulations 
tor dic Win. I Premises Ind . Fle.encs This ipicial ci,bl• can be ruile iri L. Relluhlic with J. 

Mach.ner!• Ind Building Work Act Solid ear(h· earth •on,in// con,11.etor proli,ling r:limi,h!/4•nt/les ilic 

ing conn•¢ted le un uar(h ele,LriDd, and niain eidered There is, hewever. Con5ide.able dclaY in mnuf. 

earth leacl for Ihe p,reinibes i' re.,ired A Me,• ture 

rale earth ion,4, cenduclor Ls required be 

tucn le con[T•,1 g.vitch/car and the nno(o• T. fl. H(}l ISU'46: 

SWA /1 PIC iniu!.cd, r..0 sheathed Another probleni ag•cialed with .uniping ins.11/,ins 

u.,i permined ki be u# as enrlD c©n..Il .....4 Ls le hoill' fur nioto-s. 5/ilches e. The. lie 

con<luu,ir in a.·.lan,/ wil T./ 1 'tached Iii •ive,ed by Buildrn, By·laws ( onsurncn adopt a uil 

Th A.%,Iciallon ilf MI,mizip I Heelric.11 13 Ide, taking' iiI Soulhern Africil. P.i¢ciding!, 1967. Vt.1 1 



1/11 varie,1 melhed (or •Tolecting purn, inglallations The 11 ' IN/l,l].10/ 

hubmersible plimp Mu,ies accommodalion -1, for suile' 
These then are Ihe preblerN in reupecl iiI ihimull: piling, 

c,inlr,11 ge;Ir The w.r[.ice iype inglillnlion reqi,ires .r/te'l![in ing ins,allailens Ihich should be considered fron, (he poinl 
lor ... machincry and eontrul g•r Consurrers provide of unifornm¥ of ins[allaii.in bY 'll loenl nki[Iiarine% 
accommod... .hich ma¥ be hal[ oil drunis, -king €•cs. 

vick. rinvi.,aver5, s.el boxes sum'. Ind I more ./.Ar TABLE: M.niumi permi•ible li·•,/1 / enhl„ i.lier' 41•1 
an,1 .•en, i.rinii,in the Dre fiubr,Ulled RNbell/ dil kennel lirr Irmalring i' /%ed ii' e.h •'i•lil,// cill,ill,i'mr 

The Wreeniging Flecirleal . irtmenl requires· 
Nominal 

. EverY electric motor 10 . eolrolled by an el Area dif 
cien[ gutch Nr slar[ ng and 5tOpp]Og Such Conduclor -in Three Core .i,r Core 
switch Lo be readily aeces/ble and easily •ern- sq in feel fect feet 
le€d and 50 *ced as ..even danger. 

Om, 89 . 139 
(2) Thi ly• of appli.ince -1 fer .....iler. iii n 007 142 162 171 

g.ilher wil ihe leu of .Time miwir, 14 're r. 0,1 1 61 17. 272 
Ii,Lige inslid/lian and 1/ building or i.lher 0./ 16£ 1(]{j 111 
hlrin:li,re hi,iuMing lhe rum,ing .1,i!•men| / ill .i' 100 331 460 
he ,ip•r[,ved hy Ihe Cc,uncil 0,06 3,3 460 545 

Such building or 'fu€Lur¢ must b¢:- 
.I-/1 1111: 

/ firrnh at(ached zo its foundadon b, h„id,ng 
bolts or Mhe• appro•ed means• O/ ./ 46· 10/ Table 25 - Armour ls.51ao•e 660; 

(•i) lt{)•1 Veil cable, 
nal. ./1: 

(IM kepl lil:ked k. prele. aly pern. or animal {2) C,re,Llar Cindileinrs of equal area 

being inwred h the ....cry and'or ether 0/ Manimum permiss bl¢ ca•th continuity res,&[an,e 

Installations 0 2 •hms 

Die Vereniging van Munis•pale Elektrisitcitsonderncmin,s van Su•delik¢ Afrika, Verril'ngs. [967. Dee• 1 85 



SENSITIVE CORE-BALANCE EARTH-LEAKAGE PROTECTION APPLIED TO 

OVERHEAD LINES ON HIGH-VOLTAGE SYSTEMS 

H r SM, 1·1, U Se (En: ). A.M 1% A ) I E C 

INTRO,licrION: I'RANSIENT STABIL, n: Th• rilay muls, lun resr.¤nd 
ti. Inn,lent 14':]kng. i i,rlh inhrrenl in 1,9 overhni,[1 lini 

Flectrical Engineers have hing fel ./ nced fiw preto.iv, il,%iT hiumn My•Lum %1,en energiNing nr [Ie eners,Ming 1/ 
./Lpment la pr•vide •mple' 'roler[,on against th¢ hazards line 
•lused by leakages io earth on 11.V iiv,rhcad line d,5tribut]0/ 

s,•lern' NTFAIn' gl . . .....T¥: The relaY must no• res· 

Iwind lo ihe •leadystale elinh·lenkrlge cllirent inherenI in I is generally agreed ihat the present ...h·fault prote.ve 
fin nverhead line diqlrihutuin 4yiler Linder hentlhy con S,Slcu,4 en,Mawl are * sen§ithe enough . priwid' adequate 

.....on 1/ life and proper' under ·d.ppcd·line' condi- 
t'- Persons and farm animals are electro•u,©d and grass 111%('RIMINITION O. mANMIF.IT H]CH-ORDER 
fireg are caused In the vi,inity of a dropped line •,thuut & EAR'l H FAULTS· The res•onic of the relay to be luch earthleakage relay having operated, t. faul[ current dra•n 

hat trun•eni earth·fu,ills due ki under lightning slrikes. •heie ¢•ditions gurge• being insullkiently high 10 •al,5e opera· 
ele, are permi.led . be cle,ired by lightning Hires[org. or t·on of Lhc protective equipment 
aillo recl•crs on the firML high speed trip /1 Ehe recloger 

The purpos€ M lis paper Li to offer a pomiible solutio• cycle, withouit. .ay opernlin, to 

thig proteclion problem 
DINCRIMI//TION ON St STAINED EARTH.1 AULTS: 

SCOPE: 
In a %/sten, where srur leedery .ire em'loyed a ./ained 

This smir linc ihould paper Ls conAned lo a consid©ration of high order enrlh ·fa'J|1 en •1 p.•rlicillaT Eensnive 

car[h icakage prolecti,¢ fli• [i, hlou befoic (he earth· protectlen a overheadline• operating cause the al •r,r a ma,:i· 

murn s»tem yoll,,ge / 11 kv and a minimum of Z.ZkV leakng© rcla, i'rer,1189 

2 Esl \ 1111%/1/G VARIOL § COND[TM}/I 1. CONDITIONS TO BE SATISFIED BY PROTECTIVE 
RF.[.,t¥S: RESPON'F, 

RESPONSE: The ..vily and respo•e time shall b. Preliminary tes' were cahicted in January,lebruar• 
such *t there H ne danger 10 1,(¢ •1 Froperly under 1967 in order lo citabli,h lhe latue of earth··'aul, curren 
drol,d line c©nditiong 11-ing under dropped line conditions 

PHASE FAULT STABI[.1 r¥; Th' rel•y rusl not res· Figure 1 shuiws .CRO recerding of the -rth/ault cur· 

pond 10 Lhrough·fau[/ (phase . phail of rn.&,iude up rent wiih a dropped line ai• a22 ILV s„st¢m The rnagni,ude 
/1 1}le rn,ixim mn sh,irl i:ir.,1 eurrenl .11 enpality of le is of le order i. 1.1 'rn/·re.. The ground 'ag dry, there 
sysle. being prite¢/d and wsiained for & linic required having been no Ii,in 1,1 hu ,,Te.L frir Aii,i tg WeCD, Slight 
by 'he overcurrent and short c'rcuit protective equipment scorching / green Nrubs was ev]// LI'ler about 5 seconds of 
•,i clear le ./11 fault condili,in 

116 The * ati•n of Munici,•11 Electrical Und[le Veren,grng van Munislpale r.lokirisitellsonderncm' 
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1 Zlitttft £:1419-1/*- 
1,1. 1 4.4-:*4- 

t. :S«/.7... • 

1 E 3 ==L-.'Imillri 

Figure 2 i. I n.:rding ol· carth·I'ault curren, wh. 5./ch 
ing in on an Il kV '"mi nah 'nipped line Th' s'eady 
ttale Cu.™i,k ri-* • n excen 01 la an,peres. Th• 
gil)und .. sodd¢n, there halog be. 50/ •lady rain In le 1.1 ar•, fo- 'mosi twelve hours befur¢ the tes' 

". 4 
lill.0 3 'howl •he dropped hne ....eas rgur' 4 shols 

the gcorihed e•indillan of thi grec. grass after fuli clos'. 
Nhols •ach l' aboul 4 second dural,<•n ' f.4. : • 4,'. *141 

I is 'vile, [rem ill'. pre rn,nary,en I. th' r€]I ¢t· vt¥ : *.2 ni LN reip,1 M an car[h raul, curen· below 1 am•re. and the '4, I 

dennite mininium tin c Nholld . helow 0.5 5cconi 

PHASE 1·.'IT STABILIT¥: 

From a kneuled. i'l /5tern .Tameters, the avinlable 
shnr[·circuit faull le.ls may be .slabli•hed and rlays d. 

•ned for it.bility on phase ..up re available fault capa. 

..WI' STAB][.1 r¥: 

Figure 5 sha•3 Ihe earth·faull transient during encrgisjng 
of I hcal'hy . 2 k. overh€acl line, 21 mil. ling fc,1 by 
*00 fe' iii O 1 .4 i.h 9 L[,Te 'ati]. It is not,1 11,81 the ..re-,2.Wip.LT, 
lr•kn91ent duration i• 4D milliseconds. 144. 4 
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Ni„e 7 /*/ Ir. i.ling (h ns,Int earih fall' Condi 
lion. lh,i occurrid 'lien Ilic ne,I[ral ..i·(hing eon,I'er-Ler 

.... 
*i, IS ufed Lo providt ih, ·mi ri•in, for Lbe 2/kV .in 

Ibe rallhle,Il .:ILI- In IhI• C•se 1,a• al,©w • seco•d' 
Tht, 1,11[,al re;Ik I, III / 11!lude ir, ckeeSS 0. 500 ml|•1 

ampele. I .Irn 1.1, .,indition ' i,14 arile ulten clas.' ihe 
Il 2,1,11Ling 'Ul'41© a .Hboard, u here th: eltrih ng .mill n 
W. I' .rwdy ,(ir,n©Cwd lu the hilsba-% 

.RTIC ... 
%·, F uns rt r F .1, ... 

rigure N 'houu ille ".1•d> ,,6,18 iar' 10'ikage &,Irlent on 

131-]JU... IN· 2 2 kV *c:,1 -lh .i,nneci,xi load . .he end of the 21 

unle irann,Lwiin line Ind hiack In pira[[c .ill, the line /5 
.#n In Append,0 ./ El...... 5 14 me •rd¢r Of 

10•I nlilli,ukpen:M. 1·ig. 5 

Figure 6...: the larih fil'i trans,ell 'fun,ig energ,·irl ........1 m a heal,hy 1 1 k. i./head line + 3 n es long, [ed by 
4.1)00 Fc:t .1 1,6 44 In:h 'Able Tr»il.fl dual,in " 11/ 
milliseconds 

ler ..Li[ 4 and 111 mill,New,kk re.peitively C.- 
..M..... 

In% .I 11,91111"11.41'11'8'111'1 Mal'!41 
1111111,1•11111,111.1111'.1,11.1 

amailll/1111 
... 1 

.Im/,Im,m 1./. 

1......... Figuve 9 is Ili'. mully %,ill! uar,h le.Lialc ell•re[10 08 1': 
11 . 3 mile hing overhead hne I [h ./ 'llilli -1,4.1... 

......... dra•ing li•ad 'ia 4iel,·de•n i-,1.,rme. 

41 1 
1 ........ 
1.l....... 1•i•. 9 

Fi.re/; ls'.'sleady'll· leakag¢ .nan [lkV :meapprou 
1 iN, ' mate!y A mil. kinv With i•li small :clihilme. as bel.' 
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DISCRIMINATION ON TRANSIENT AND Il€TAINFID 

EARTH-1''Al I.TS 

•4 7.VOL=.1'.3 
dering a typical aulnmalie circull recloicr cycle (we 

Reyrolle T»· (. T Li, lin einmple) 'Lh 'i 'e 
quen,9 ol Ing..i'[Ine,iu, [fip. 1 see,in<| i,pen, in,Al,1 n inenus 'Tip, 

u•end i,pen. L inedelav [rip 1 . 1 i••I, 11/1 -ilel y Lrie 
and leck·.101. ue re•ri,duce helou in Figi,re 11, the Igie' tur 

/0,114 ,}perl|'lin ;•ni ,U•]y [,I•er.Ill[in 

Figur. 12 11-4 [yrie·,1 .../curr./1 eules for 1 , . bill 
eleme.1. Ii,hn.4,n :]nd Philll. Tyre I) 

ily w.·[ ..ardinalion l. he recluser characierlitirs lind 

+ir lire fu< eLrrin··[irne cur'.inin above it g possible 
t. d,Berimin le 'in high i'liler ..inh i.111. 

Fig. 10 
t),ing •he af,iremen,inned recligr cycle. the firit inil.Li 

Ineows tripoperan// ··•ill e'ear the mawri. i. ir.ingmr> 

taulis (lightrin, a·resiori nit.ing ,nre of vcr, iher··durillinn 
60 

h gh curren, s,irge' ./ (he lecond h:•els 'h s ii. h fille 

g.la gee.Ichance M clear ./. dic / milltiA· 1,hin. 
struci and Mr hireign heiliu% in fd! •le.ir 

i. The firil Iin»de'yed 'rip m 'he ™clim i, inten,le,1 m 
'1 

be of sumc er< dil-<Iti,in . er ihIL ..I .ili•.4 iiI Ilie f.u Ily •c 
ti,in of lin¢ to ble•. Ind the Reeend M an extra salogiiaril 
bi.4/ In /).e enses le.iritle [1 ."min ition cinno' he Iss 'red 

Ideall>. ihe Ben,ilwe earili ·leaka,e relny will Inke care .if 
1,M orderanh [elka. airrer/ (dill .droonId line. mailly) 
. vall¢ bel : le minimum L./Tnling /1,TTem i. /. reel ..r 

i,r spur fuic At i• .mu Lirre, Ihe -0,1. Iii! perm,1 the 
first and seci.nd high srerd 'ir el * aut«ce[<Er und ini 
lation /1 th' faul, bv ne im,1 1.Me during thelmedclay 

C• 0*.in of ·hc recler The I tter al he Qi!, high order 

ea"ih laill,· 

3. MEANS 01' MEET[IC .ROVE ./.1,111(i/% 

C After siu<lying Ih¢ abi»c e•nditioni, 1[ ,• cv,dini (han an 
.------I :,9,1.,4N 'U/'0'€I 

eaT·.hleakage relay h.wing an inverge aid (Illinile minimum 

lurreen·ime chn..·ell. lic is recil iral 

The &.tion i. rn,nal) current *ennt,uly 'f le relay 
to he * erou,4 . 'enE 01¢ '.manen[ I. 'irder faults 

€used by a dropred line 'n dry lerrain .4her' high cirth 

re•,*ances prevail 
. .€ . ,n· 

p.1.1• C, 1-6 r•,COL ,ATING The ilefinile minini n• Lime to lie qi,mounlly 111%tiii .iffil•,1 

Fig 11 .rotecile' m life 'nd 'roper' while i ihe •me [ime ... 
Initting the 'Airementi•/cd devices Ii. hed the rehiy i. /1/ir 

M b.th or the ablve cases 'c lcakage s et le order . Ing the faiLIi sh..u! 1 it I iiI a irang'en nalurc •ir. if , I 

. mill &pur line. Impere. permit ih pr,Ective L'•e w elear a high ©r•leI fiwil 

A 'eries of 'lly, ..proaching theie ./Tnrteri91!r% live 
From iteady stale leakage eonsideT:,tkin; Anl¥, 11 uculd bc¢ndoignclaid performarn·r,Jrvelareshoun in Fpre 11 

appear that a rila, • I[h a nomila gengitivily nf •® milli 

amperes ui,Lit• be • ti•,hle These standard relays, are al prcim being used lo pro 
vide haek ur diseriminsuw pr•'ec[ion M I-|L,1/LI• 6,1. 

La>out. of sys,ems and m¢,hods of conducting 'Cits and bal= .. .f 250 m,1[ia.rere sensitivil¥ ir lew vi,!tage 

.aluati. res.€ arc glen i. Apper.dix 10 'a•er dis•ributi•in sysienis in mining and irdl,5(ry 
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,,-'.'• Fu,®element Ratl• 
i I -T 

U" - 

- -·- -- ·• -' IY7rlp•-7 Z · } -_i 1 

8: •_ 

8 

88 ---i--•-%,{ft-•Titi•[{••---1- 1 
=-4-1-23(!fiti•\Culai.%\I--Ii •{iIL I.I••-2-TZ'.' 
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11'13.!•'111.1.:.. B .\© .:.--1. Lit 
.0.r 

0 : '2 YAr::•:.ii 
/ 

01 

02-1 •:i•.:lilli .Il•...It .\• 
Amp er. 

Fig 12 FUSE CHARACTERISTICS 
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Ell_11 
80 

66 P,rformonce Curve, 

I IM:T L 
Billy- -- 

lili 11 

I . 
0 

. 1 

GUI V. 1 

0. 

./...2 Z :2123 f i!§1! 3 11:ii 
Amperes 

tonya '1 .v 

Sub St'tion 50 Arrp 
Recloser 75 Amp. 

p-fl 6 4 

Figure 14 .ous a lypical 2 "nsitive 75 Arn' Y 50 Amp 
lire-Ealnce 

]1 V overhead rural distribu 
Relay. 

rion system *i,h spur feeders 

to ....trs. and %enbillve 

earth loakagc prale. Lon 2/ 'he 
sub#n. FIG. 14. Trpical 111.v Rurol System. 

Figure / sh©ws .0 ardination clir.% i. recluser 5•t|on circuit·brcaker - frum m,(unt I w]Mch •h-t trip is 
spur-[uses and 'c existing standard lime-dcla) core·balance excited . /Icaring /1 ./0 
mponge times (including allonncc for clearing limo by sub· 
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11·- -ALI I 300 

Iii 

I1 75 -i. 
full - 

50 Imp fule 

3o 

Bgg_Qi¢f 
2O 1 timi dely trip 

'r. 
-- 

S./E •i.. C.¢- a -1- , , 11 

U 
carth 

7'7'L .. C.-Il }77196f:°4·fi•- 

4%12 

i 
. \ -/3.7 X 

.%- e. %42.. 
02 - 11 ...14:1-1 
e. 

Reclo,er 1 
i instantaneous trip , 

linstantaneous lips 1-L_ 

1 11111111 1 lili 1 \ I 

8 6 66 66. 1:t:0 2:y'" 115§5% Ii/§11 
Amperes 

FIG 15 CO-Ordinotion Curies 

F,ir &h rating of r¢clober .here is a definite ran• of variables .,ch 119 Iirrhienl lemrer:I'lile,4 degree of pre]-ding 
luult current w,[hun •hich ii •il] co.ordJoaW corie,(1> 'Ait[, and pragressve deterier;ilieri duu Li, uirr•ing succe,glic Iran· 
any g™en fus€. and ihus range has a minmium as wen as a •i•nl fiL• Il •urrerl% & 
rn.1*imum vable 

This fa,ter ha• bu• enlphiyed rn plofung ihe fuse charac· 
Th:.a,imi,]n valueol fau][curr•[14.terrninedb,ihe 1.!* in Figiire 15 

abiliuy of a fuse ic, arry •,i,hout d©,criora(io• 1he Ihroug[' The followinN point. are uvidenl frorn a study of hallt current Figure during iwe h,Nh-bpeed trip opurat,Lin5 of the re 15 #¢n con™lerl. or.nin Linder car(h..L conditio. 
closer The cooling effect during the open·ciroil time i' tur ihe ./ eLIar 'Niern chliwlri very small und •an be neglected, as ihls lends tolnereaic the 
... i>f mfely for diger,minalion purposes Hill!, 0/.T.,INIcni 'ililiN •Ilic .• 1.Ii:hill' or Surges: 

m minimum fault ls determined W•11 be curren, value cleared • 1,gliming a·re,lors or recloser •n fi. 
by the 

.bl[Ir, of the fuse to clear I,iw high•peed magn•tud. ir p. wi,h .%'h' ll' i. luT fuses fault curren. uf blowing 

beforc [he f¢ekiter Incks open after thi final time·d"> Irip. F,ir,h-filid. "f 100 01, IR i,lip"rr": 

In .*111/ting 'he F tra.Int in nan,re lault cleared by rect//r on current which I I. high 'peed .n pa. 
wilhout deter,oralion (hc [i.[ hi,ting ob•ned 'rip 

mu=i not ex- 

cced 75% of the heai needed io mel, ihe fuie element at nor· I '/glincdand be[ween ./Ind 1.00/Imperes-cleare. 
mal ambient lempiralure This factor /104 fore/ing by smir fuse' 
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rom 100 . 500 Imperes I. 4.urre.. /¢ Cun/ 1 At le ineepoor. /1 the ear(b·fu.It eurent. the .Facilor 

earth·leakage .[. lould bcat ihe fug¢i, 11/ / 15(• a... .,11 develop an incrca•ing polentia[ over & peril *ined 
- Curve 2•• relal beal fuses and ' Curve 3·' heal fuses frem by the fault ruirent until ./ pollial is high enough in 

100 10 3® am#res *hi SC R and [hus ©ause th energ#lin th. 

cap;wilor to dikha• aerogs the Wll of ihc polarized release 
E:,rih-raill . h. ... • #.*. a spring loaded armature of the la[Ler ..ing I rair of con 

ta,4 in wrCUil %ith thc shual inp 01 a HV circull.breaker 
rren, th© initia[ I• cond/cled on dropped lines ue have 

'„n thal depending on syste• condiwons and ground reus 1·hc adiustable putentiorncLer, P. and P, prnvide th, 
tance. l. earth fault eurenl Could bc Irom I Iimpere up ./ mca- for calib//1. the rel' . obtain ihe .slred "ping 
value exceeding 20 amperci 1.nder these c•ndiIiont ,[ i, chirac%isil 
'„n ihal •c r«]•er ti]J r.of epcrale, nor al ihc hpur fl,•cs 
m. 11 h ir. this region that i. senshive •arth le.le le Adjustmeal It (P,) %,ill determine •i· nece,sary ioltage 
lays come imo play iii provide i. noce-Ty prot,Llioll thai Ls to a•car aoreig the caracit<ir (1) bef•re Lhe SC R will 

clinduet Hnd ihen opernle (he relay 15). The higher this will 
I is appriciated ./1 he valle 'f faul .....1 i.'11 lary age, the il.iner will be Ihe operating lime e[ the * Thu% 

with the position of the faull on ihe nchek and *ur adjws,nien;, Iherefore, 2•1£#b!,shei the nme rha.werislic [ir 
fuGc Fatln85 as well - that M the recloscri u Ill b¢ chosen 10 the currenl Ine cuTve 
su,¢ load coaditions •nd [ault !evels 

Since (P,) . nicrely a · blced·oP pent,orneter, I .il 

Thc abow sy,tem hai been chnien as a lypieal exurn rile provide [he adi'/iment lece•,al to calibrate the relay ior the 
t. 11!us,raie how earth·fault discrim. e .raic¢{ron .. be Cure•: pt,r JOD I' J. "Irre•t-:Jne •urve 

achieved 
CONS·IRCel'ION 

InESCRIFNION 01 PROPOSED MOTEC'riA'E Hil.0 
Th' relay wad eniN,he two elements - n core·balance 

11. prolied ..it™e car€·halance =rth·luak•Ae rrlay current·¢ranshirmu ub primary insuladon for likv. and a 
I d.cribed 'i,h .ence / Flgi.re 16 

s¢paraic panel mounting moulded enA-re housing Ihe Liming 
al d conlacl immbl> l'he con·balance transformer (1) comprisc• a high clf: it. polarlied relea" rer 

mmbilll Euper mi-tal cor¢ with lult'·turn secon{•ry In Non·ice. Ihe crre •11.•n- 'rans(•irmer w©old be mour.•cd 
%,inding in (he lub.man 'wrl...,ir .Enel ./ th. ....ed cable 

Undil ear' faull condition, an em f is ind,ced in the tail, or Lhe H V cahle feedin, Ihe [iverhead line. pusing 

•e„>odary lin,hng / the corc Th.s cm f is a.hed i. I through ·he bnrc / [be Iransforme• 

full-ve re,Ing cle' Comprmn# - 5ilicon diodes i 
and (he re%ultanl direct-wrren, chargug a tanli|lim caruair . Col€LljSION· 

through a s¢rles r•istor A• The opera[Ing crii[ of a sunmive 
pulariz¢d release [f) is connected in ..1/6. 14 3 silic,in can- The author rcalizes . / is premature . draw 'rm 

irolled renifier (6) . (he p,itive and negalwe (ermin.114 of conclugns from The m. gT' test resu H "ad> oblA,ned, and 
ihe up.itor. The K R is fired frum a vollage diaer net th. a great deal of further re=roh a. extensiy• lost• on 

iwirk (7, wh•ch U also ci,•ne=d acrass •ho a/emir H.V sysm·vill need Lo be conducicd b©lor• the technique 

(51 

t l .1 .... 

11% 
li @ I 

Tw 

- 114- 
EE!* - Circy,t Diggrom of 5-itive Core-Bolonce *' 
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is d/nmely proven. Thi final respon.u au:w of th: arth· The CRO traic r,prcien' 11. gcondar> E.M.F appeal 
.kage retny. could weil vary [rom ihoie of the pre.nlt, ing aer,0 11 sing//rn secundary ' the core iii the 251] niA 
suggested units relaY und. therefor¢ bea• a direct relationBhlp kilh lnd,1, 

tion et the :orc, .: %11 as the 'imary car' J. kagc current 
ne initia[ resull. as we![ as Lhe Oexibill' et /¢ relay •ausing th]& induciion 

Iiming mechanism do. ho•evet h,ild great promise for an 

¢ffecli,8 ri[Ii,re preteetion scheme f,>r droppl cond'/% The 0/ mILE·curvc / ihe iuper mu-me,al gore emphiyell n 

H. fiwerhead IL= dislribution systenit the lil) INA reli•¥ having been cli•cly rueasugid, eat n, able 
to as'er™in the primary ex-ion CUrrc' 
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Ne' M C.R.M *re 1 - Sleal[, S- [ 

.e e.1*. au(hor .ishib 10 ¢press hig 'anks w h,5 colleaBues A le/'lli of ! ' lee¢ of 0 1 sq inch bate 'opper co•duclor Mr M R Muriu :,9,1 / 1 A Pryke in- hir .144LSI.*8 
* Ii, d wri ihe ground Aniv.hr kngth of 0.1 q inch hure in compilin. Ihis paper. ind Messrs. A Reyrolle (S A h 4•,uer eegductor w„s .enrwied - one =[ hy *B of I 

AE I (8..A ), and lohnion .1/ Phillips (SA.) for permission .rosby ']Iinip z. in. phal. of I. 2.2 k. i,k[Ile:,1 lill ie 
to .Nish infurmation on :heir =er, and fusci 

i,her er.d 4.ux a,w,licd Le ihc »11 end Il an insulated [irik 
•ti.·1 The 1]ne •ux 

A special w.rd of thanks to the energised and •ILer al.init Mallgerne. and Elec- 15 secirids the 

m.-al ci.nductor -ehed to th© En'lneenn' Sla,r li N$ Sprme©M C.41Lery and \fan· link stick nas tuucliml lin ihe con- 

d.kir lid In 
de'ilpark Municipalily Mr :he facilitics Il. ground The 

provided to the re50]1,11/ C R O 'raec i' 

•houn in Figure 1. aulhor and his ciqlcagues I enable . lits (0 be ....d 
rime base 100 milliseconds peF li 

APPKNI)IX Y de•ection - 0115 Vu]0 .r c.m. 

rESTS AT (,R,1,¥1 V[.E] Usng ,lie .me [ime·bag and Y d. lin 481[m. I 
the CRO and tie sannu 29) m. felay as used in the lesli at 1 he le• uerc conducted Km the 2 2 W I n, at New 
<rrn[,1/ei, I .Im•ry current i,46 passed ..lugh the .re 4,1 

Springfield Colliery, Grootvlui ./ Inyoul of the sysiem 11 th• relay Ind its .ue ..:5 increaxed u.,ti] a 5,101[,IT i. ce . 
sh•i•/ in Figure !7 below . obaned on slie. ius . dcd This 15 4IWW,n in Figure 

Fauh faull currem ,§ limile[1 m 100 amperes by li.ni 

of 'he comp¢n.tor and current.limming rea:Inle in the ••,I .ary=ent 151.12/nlpere!•, 
neutral 1 {,1,1 wu• being drawn nri [.O of (he ether •]rcuits 

with le one on Ihieh Wil were enducled ".•0 1/gurr 8 
in pa.[lel - Tran.kni ..... 1,11 r...... 2.2./ 

1,ine. 
A l. m.,imperc L.glant.lneout, as ./ . a 375 m. Hally line-./.i'dropped conductor 

(nominal) i.,1 m,1 relay were placed In the eumpensalor nci l· Iii. hase 14) .,1!Lieconds .cr i m 

ral 1,1 eur•h t[innection & /[i.%/ I denelion - 05 Volti per ... 

2 2 K. Dull. 

41 00[a p. 
Il il in•,mi,9 

• ' 7 7 9- Y 1-5-7-- 045•9 10 *1. 

3.000 I 

inil CRO 
*y 

-1 * 

..............: ...' JIll 

FIG 17 Grool,lel 2 2 My /·st•m .pre* 3•I' fl d I•tont 
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The *ne>, ahhn.,Nh cornnlencin: a, 400 C,de-cend 
fin.illy ge[/te' L. predominantly Isc c>cles with a !0/ amp],· 
11.[le c©[]ip,inen· of 100 «!es/gccond 

We cheek sleady Swe value b> refefring to C R. 

4 'L Figure 1¢ 

1 ime·base - ](J /•I][,SLt,•indg'. 
Y 4•rl«tion - <,1 V.1.c m. 

Equ,val,tr·' 50 cyc]/ Inlucl ion Voltage 
1 x 001 = 03 = 3.5) minivolls 

3.2'*1. da 

" R.O. Figilrt· ' - .....(.....ur. 

1........ Th,% recording -ws 14¢ core induition of 140 250ml 
'clay dile . current in ./ lai .0 earth conductor when 

s• ilaing in the compeDsati,r on to !™c busba• i:.ith outgoing 
lig•18 leeder cirouit·breakers,losed 

.'•me-b/5. -0.S 'cc•ad.Im 
An inskint It /1/41ng th¢. appeari a zern phaso sequence Y dclicetion - 0.(>5 V.lis c.m ¢omponen[ of currenl in Lhe nekl,ra] car,hIng conductor at a 

lelieIiI /1 /)0 'Ycle/"clld Heic ilie ir,insieni k / leng duration. AL instant of 
enerbing the ¢•ympensaor, we ha• a complcxily of fri The 'nirl,Lud© peak Ii, 'cak Ls:. 

= .25 . 2 ' 0 111 q.lenciel ./. en¥clope ./4 - 011 an Iniplitudc of 5 . 0.5 lili 
./1/ pe' lo peilt 

Nin•u •his repre.enis me ¢ore induel!• at 6 lim€% the 
#,ien al 50 0'cir' I-equeneY we m,iy. • n firn aprroxima· Il 1. .Imul|, . assess the Current In the ne/[ra| .rthung 
Ii,iri. .1•,•.unie thiu fur ,• lifiy cycle current, die peak to peak c,in.[i,cli], L,1 awsc ihis c•im•!e• induclion bul 11 app¢ao to 

ird=d •oitage to be·· cilrnmenec a[ 1,11 ellec•nve current of al Icait 500 milliampircs 
0 1! = 01]53 VIi and de•Ys loa s[ady •t,i.1 1(]Omill,amperesaftcrapprn. 

Tr.lillie seand, 

The Curve 1. 1 D M.11 re[,0 in & neulral to IhiQ earth Te•rese,ls an rmi irdi!* •Ilge af· 
01nnee/- & Ul,52 = 114 4 mnlivells 20•pensate. ibpcTatecl durin@ energising I 
the conifle,/1,ir ns will a during dropped I.ne le,ls bul re 

./ 
mnincd in ©pealive during all oth¢r 1©6ts. 

T. rrinar' current [h..1, th' bore It th¢ 230 niA 

ieGy ki Ne•luce a 50 cycle inducrd v<41 •cr turn of IS .4 n,V 11 K.' Subltation Bu,bor'. 
*as measured ag 355 liA 

After I ....4 10 .illisecoli, L..;111'e iii curreal 

drop· I f } f i 'nduction cquivale'l (0 50 .CICS 
= 4.3 I 0.05 - 121 mill,volls 

'.-iIi 
icprescnling a primary current el 355 int. 

./. I further peried u{ 10 milli 4...5 'e 'ali,£ .f 
currell dr./ 1,' 

- 

Induction cquiville' to .WI al. f C.• 0 

- 1.9 x 0.05 - 36 mill:volls 

T.T. O/14 Hne - 1.00 fi 

r. 5enling a prlm.lry curren, of appr.™imately 13(] mA 

After a ./1 .¢·laps: /1- 40 milli....ds le steady 

siate Induction voluige M 000 / coble 
-- -BOO 1,- 3 .e9.4 06 x 005 = 151 millivilts 

1 x 2/ 
ropresenling a prirwv cu•:'nt ef 1. mill, Limperes Eliz *.ro,il.ik 

Ille VUleilIMIng van Monnipale Ele- sendernemings van Euidehke Arrika, Verri,lingE i967, Dcul i . 



rl'•13, " Vill'...' P.I iw curvesand ...plicr %01[ings ..J[ ; ....randormer 
rado, m asies thc .. fauk curren• 

ihe 1 I kV s»tern . Vand,:rh,Jlpark is / •11 in Fi•ure It 

In ./se. I nili .em! eore wiluihi-•win iccondary Figure 2 L' I recording 01....1 g tran/en'rand in 

•irding Ls bed •enung clern™ 1 hib le •ai nh,unted hne 'Allb rel,rolng abi,11% dhe se as ·state faoll current 
.in•n in F#.e Pi iria rluG•gri,A 'Fig,fr, 2,4 ./. •u. *./. (© be i. ex/en .4 20 cris 

11(,1 1/ 6 - .RIN./.1 1 EAL :' E (.4 ./ER'ING 
1, ./ ...... ./k 

11 limt ba- - 50 .11115/rends'c . 
Y d..tion - 0 0! Voh' e m 

Thi· #*/ duni[,en ,% il,/ 01,I•.c•nd' The eara, 

leakage curre. {-ened as b.or' de,ay. frorn In initial 
r nu value M abi,ut 1• miliiar..¢: I a •tea,4 ,Ule vah. 
alier 15' mill/ nds. of 25 mi•[i.irrp¢r©• 

A\- Hill REN 9 \N[) 10 -- NTF,\In .!All 1.EAKA(,1 ON 
11. 11'/trin LINE 

Tinc:·base - 10 nlil|IBLeends c n, 

Y deft.... - OIl .(4 em 

Figuie 9 n andnion uill) Jipphninul[+ • miles of over· 

head line en•g••L,• •here. liyur• 1/ .6 re:orded wirh 6 
... W line ener... 

In b.%11 cascs, Ihe rm. S„ady %1414 leal.age ..,i i.cl.sed 
. / . 1#. 25 mil..per• 

•Wv/-'. vt" .I..,1 DIll 
·,1Nk. H P. 911111, B»+ lir., 

Dle releraai handel .>or di: g:brilk yan 26¢,15'li,ue kern· 
lal.ing,-/I./'kerming toe'pas op ..on/sc ...an 

1·i •. . ling'.c i. lu 'ikinii¢/ m 'n behoeflu •at lank leed, de,li 
,·leklink·#niese in@•·iii=, aailgax] 15 1), rd a!£61'eil 

Wilh ihc i:,r•L,El h,0,6 teudilig '11: WN[ 0.111,11• kipen win:r d. die b.taand: lardlekbewiligil./.1. IL.· seli 

./.ed/41, l..•fel[In•. L....nwr/£. '·abbra(. h' t?W ge,eg,i«,n get,reek•clp,Cui• •sla],e•me .e•reis- 
pashing 1, •rirnary w•duuu, direi,gli (he hilu 11% %h,i•n In te-. I aanvaar' rele i, ge-!ighlid en .ued eni [een ge· 
p®tograph.und aprying an incruigin• primary 'irrul, The brce'Le line (: be':14 'under uni :.gre. In 'L·r'ing e ki.m 
oulpul frms 'phs, appuring .in .c Necondary mull,®rn me, karl. ilings . /organg•versk>nsck. Daar ni• ook ©n· 

• Inding •.1, r,wa•,ur¢,1 by rean• of a high Inpul inipedanic der•lci ./ nord I,5hen #oue aardli•ute en dic van kerfe 
.... .be vollrnaer deur 16:.inderhede .ind dall ver·.Li:1. wan Le,$•se wal gdocn 

. .1. K V en 11 K.V ..sel' e. d. guvul'rekking word 

COM..........0 ........ gemal d. die rele m -rking moe· iree by •allek·fouL· 
•1(.1 RE 1 -- SWill'}11·4(. 11'. ti'. 11 kv I)Rt,PFkD LI•.E st™rne un minder + 1 arnrue c•, n flupaa[,1• tilini,num (rd 

fir,le·ba·.e - [(01 yan onder I)' sekdnde. n-=n/cin 
Y deft:,110,1 - 50 I ....in 8,7.,Med'rhede "ord 4,4,k 'cr,rek cm aan ic Loon hoc die 

On closing le cieu•Ih•ker /*0 11. *I. wil b....ing .i•ge'.ig mo• 'laan lernoor foutstr•ne dcur 
t. ··droppa" ciu/•./. 1. ...,Ji· Ty. 1JV lierli./crs. die .....al pioloui• ou,0./.se slul•kakelaar& el 

*ped .erdrrent an[1 earlh·fauli h was obvious. sekerings up ..kin:• 
.en ./•ing '4· I./ 'in t.· £ R. u./. ... oind•tions 
•hat [h¢ Dan volg ·n kurt beskr-14 un & appar.un en hee dle 

=i're uas /•1•r•101. anit .i uhltol Pufps. 
,-hi fundamanwic allarde van ly,1 en ge·.4„:ligheid LI,ge,/ v.ord lie.ved by 'In' . an.,ly.(he ir,1,¢ of [he C.HO 
. decintinc mentil e./11 curicm I las decided . Dic gcy'lgireld:Ing Nord Rema:k dat 4 rn«r navor&ing 
•onn:' the I de//10,1 'cTrn,•k / 11,/ C K / acro'i ihe ./. . ... .. raar dai di, icw•iah: Ial r.di verk,y 
•arth cuka. *1 01 111 ·1]V •lay and record lh¢ 1 rae, M g-/ helile inli•u 'ir 'n h..gn....m ..... 
*hen Il,i# I. 0,1 1/ *i In.· 1-rum I. /pr,ina li,ne h.q'panning'i•1/li [e beakerm tic' die .ciare ban '¢breckle 
recorded, it •-10 •hen be Ii- ing Ihe 1 JV,harac-s 

96 I L. A. .1/0,•i] i,J .1,inicil,) 1 1,·ilii'. I.,·r'king, . Se.!h·rn A I ... Proceeding'. 1.7. ./1 1 
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